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NEEDED—A RATIONAL RAILROAD TRACK. 

In our last issue we showed that the rails which are 
now being furnished by the milis are far inferior to 
those which were made a few years ago, and that to 
this fact, chiefiy, is to be attributed the alarming 
increase in breakages. We also made it clear that the 
present Bessemer process, because of its limitations. 
is altogether unsuitable for the production of first-class 
rails, and that the only way open to the manufac- 
turers to meet the present emergency is to abandon 
the Bessemer in favor of the open-hearth process 
under which alone it is possible to make rails of the 
desired high quality 

But even if the above facts be admitted—and they 
cannot be denied—the fact remains that the roadbed 
and track of to-day are crude in design, and quite in- 
adequate to meet the heavy duty which is laid upon 
them. Even the best of our Eastern tracks are subject 
to stresses which are far beyond those which are con- 
sidered to be reasonable and safe in the general en- 
gineering practice of the day We are certain that 
if an engineer who (we will suppose for the sake of 
argument) had never seen a railroad track were sup- 
plied with a statement of the weight, speed, concen- 
trated wheel loads, and other data regarding modern 
railroad trains, and were asked to design a suitable 
and safe roadbed for the same—we are confident. we 
say, that he would design a structure very different 
from that upon which trains are run to-day Certain 
it is that he would never adopt the T-rail with its 
wide, thin base, so inadequate to withstand com- 
pressive strains when it is bent in the reverse direc- 
tion. Nor would he adopt a soft-wood tie. And if, for 
the want of other available material, he did use the 
wooden tie, it is certain that he would ridicule the 
idea that the miserable little spikes which we now use 
would be sufficient to hold the rails in place. More- 
over, with one or two exceptions, he would reject the 
present methods adopted in splicing the ends of the 
rails 

It is eertain that, if the very best track construc- 
tion of the present day were offered for his consider- 
ation, he would reject it as being altogether inadequate 
for its work. He would find that the extreme fiber 
stress in the rails, subjected as they are to heavy 
impacts, is far higher, in fact, possibly twe or three 
times as great as is permitted in the structure of a 
bridge. He would discover that there was the same 
excessive fiber stress in the tie; and that the bearing 
load on the ballast was also far beyond what was 
desirable. 

As a matter of fact, we question if in the whole field 
of engineering, there can be found any construction of 
first-class importance which has received so little 
scientific investigation, take it as a whole, as modern 
railroad track Certainly, it has received no such 
careful thought as the steel railroad bridge. If it has, 
we would very much like to know where is to be found 
a published document corresponding to Cooper’s speci- 
fications for railroad bridges. No such paper exists, 
nor anything that approaches it. And yet, we do not 
hesitate to say that the steel rail, in view of the extra- 
ordinary duty that is laid upon it, and the perils 
attending its failure, and above all in view of the fact 
that it is continuous from end to end of the railroad, 
is a far more important element of the track even 
than the bridges themselves. The truth of the matter 
is, that for some reason which is rather difficult to 
determine, the track, although it lies literally at the 
very foundation of a successful railroad, has been left 
by the engineers very largely to work out its own 
salvation. Its present form, even to details (as wit- 
nese the survivel-of.ihe yailroad spike) was deter- 
mined by the é@xigencice cf a day when railroading 
was & new and comparatively untried art; when tech- 
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nically-qualified engineers were scarce; and when the 
made it necessary to adopt the 


paucity of capital 
was 


simplest and cheapest forms of construction. It 
these considerations which led to the adoption of the 
flat-bottomed T-rail; for when once the use of cross- 
ties had been decided upon, necessitating that the rail 
should act as a continuous girder from tie to tie, good 
engineering would have suggested the use of some 
metal bearing plate upon each tie, and the construc- 
with its bottom tensional member of a 
the alternate 


tion of a rail 
compact bulbous section, suitable to take 
compressive and tensile stresses to which it would be 
But this would have been too expensive a 


subjected 
and hence the necessity for a separate 


construction; 
metal foundation plate was obviated by roiling the rail 
with a flat face suitable to act as a bearing surface, 
and capable of being fastened to the tie with a couple 
of good stout spikes—an admirable provision for the 
light locomotives and cars and the scanty funds of 
those pioneer days; but a very inadequate construction 
for these days of 200-ton locomotives and speeds of 
from 50 to 80 miles an hour. 

An authority on track construction recently stated 
to the American Railway Engineering and Mainten- 
ance of Way Association that the proper rail to meet 
modern requirements would be one with a 6-inch base 
and 7 inches in height, and weighing 115 pounds per 
yard. Between rail base and tie should be a plate 
measuring 6% inches by 8 inches. The ties should 
have at least a 9-inch base; they should be spaced not 
over 20 inches center to center; and the bearing of the 
tie on the ballast should be reduced from the present 
5 tons per square foot to 3.8 tons. This would give 
an increase in the rail alone of about 37 per eent of 
resistance. Such a track would be an advance, pro- 
vided that the place of the spike were taken by some 
form of bolted connection, the bolts passing entirely 
through the tie, and not less than three bolts, two on 
the outside and one on the inside, being used at each 


tie plate. 





ee 
EXCELLENT FOUNDATIONS FOR THE GATUN LOCKS. 
The particular storm center around which has raged 
the technical controversies of the 


the fiercest of all 
be found at the Gatun dam and 


Panama Canal, is to 
locks; and, of all the questions debated in this con- 
nection, perhaps the most important is that of the 
character of the rock underlying the site of the locks. 
The opponents of the high-level canal, and notably 
Mr. Lindon W. Bates, have bitterly opposed the crea 
tion of the Gatun Lake, mainly on the ground that the 
character of the whole underlying ground throughout 
the 7,000 or 8,000 feet covered by the dam and locks 
was unsuitable, either to carry the heavy superincum- 
bert load of the structures, or to resist the tendency 
of the impounded waters to break through by exten- 
sive seepage through the subsoil. Mr. Bates has 
claimed, moreover, that the hill which has been chosen 
for the site of the locks does not present a sufficient 
length, measured along the axis of the locks, to con- 
tain the whole structure from entrance to entranee 

For many months past an extensive series of bor- 
ings has been made at the site, and several test-pits 
have been sunk to the full depth of the lowest lock 
foundation, the latter being constructed of sufficient 
size to allow the engineers to descend and make an 
inspection of the successive strata of ground as thus 
exposed to view. Furthermore, these test-pits render 
it possible to excavate the material in large enough 
masses to make adequate tests to determine the bear- 
ing power of the rock and its permanence when ex- 
posed to the atmosphere. 

When the borings and test-pits were completed, and 
with a view to a final determination of the question, 
a special committee composed of three of our leading 
hydraulic engineers, Messrs. Alfred Noble, chief engi- 
neer of the East River tunnels of the Pennsylvania 
Railway Company; Frederick P. Stearns, of Wachu- 
sett Dam fame, and John R. Freeman, who was largely 
responsible for the adopted plans of the new Cats- 
kill water supply of this city, went to the Isthmus, 
and after an exhaustive examination have reported 
favorably to the Secretary of War. Not only does the 
report remove the very serious doubts which have 
been aroused by the criticism above referred to; but 
it discloses apparently an even better condition of 
things than the sponsors of the Gatun dam and locks 
had supposed to exist. These engineers, individually, 
entered each of the test-pits, the deepest of which was 
extended to a depth of 87.4 feet, and they found that 
after passing through a few feet of overlying clay, the 
pits entered a rock formation and continued in the 
same to the bottom. Timbering was required only in 
the overlying clay, except in one or two cases, where 
it extended for a few feet below it: but from the clay 
down to the bottom of the pits the rock was standing 
well in the vertical walls, and this* in spite of the 
blasting which is required during excavation. 

With one exception the rock is of a fine-grained, blu- 
ish-gray, argillaceous sandstone character, being, in 
fact, the same material that has often been referred to 
as indurated clay. In hardness it may be compared 
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with some of the clay shales; but it is massive rather 
than laminated. The exception mentioned was 4 cop. 
glomerate rock found in the lower eight feet of the 
first test pit. Although a small amount of water gj, 
tered into each of the pits, in no case was the quap- 
tity large enough to be of practical importance. Dnyp. 
ing the visit of the engineers, a test of the supporting 
power of the rock was made by loading one square foot 


‘of a portion which had been uncovered in making the 


excavations with 72,000 pounds of steel rail. Thig 
weight, although it was several times as great as that 
which would come upon an equal surface under the 
walis at this lock, caused no appreciable indentation 
upon the surface of the rock. 

Seven samples of the conglomerate from the first 
pit showed an average bearing power of 867 pounds 
per square inch. Five samples of the bluish-gray rock 
from the four other test-pits failed at an average pregg- 
ure of 1,686 pounds to the square inch. Other samples 
taken from the pits showed no signs of failing ata 
maximum of 6,000 pounds per square inch. 

The cores which were brought up by the diamond 
drills from all parts of the rock site showed that the 
rock was of the same kind as was found in the test- 
pits, and these borings have been sufficiently extensive 
to prove that the whole of the locks, and at least a 
portion of the approach wall, can be founded upon the 
rock. As the result of their investigation, these engi- 
neers expressed the belief that the material on which 
the Gatun locks would rest would afford an ample and 
safe foundation. Equally good results were shown in 
the test-pit and borings at the site of the regulation 
works in the center of the dam. 

The Pedro Miguel locks will rest, for the greater 
part of their length, upon a hard trap rock, and for 
the rest of their length upon a softer rock similar to 
that at Gatun. The rock underlying the Sosa locks 
was shown by several excavations and by borings to 
be so satisfactory, that no test-pits were considered to 
be necessary. 

The high professional standing of the board of en- 
gineers, the thorough character of the sub-surface ex- 
amination, and the highly favorable character of the 
findings, may be taken by the American public to 
have settled this vexed question once and for all. 
With this out of the way, the last of the serious uncer- 
tainties as to the ultimate and satisfactory completicn 
of this great work may be considered to have been 


remo ved. 


THE SMOKE PERIL AT FIRES. 

If New York still cherishes the delusion that it has 
the best-equipped fire department in the world, the fire 
which recently ruined the building of a well-known firm 
of typewriter makers ought certainly to shock the 
fire department to a livelier sense of their error. 
The fire in question entailed no loss of life, yet it 
taxed to the utmost the resources of the fire brigades 
of the lower part of the city, and tested the courage 
of the men whose duty it was to save the structure. 
It was not fierce heat that they were called upon to 
combat, but dense smoke and suffocating gases. More 
than forty firemen were dragged out from the building 
by their comrades, stupefied and unconscious, and laid 
out on the sidewalk until they recovered sufficiently 
either to be taken to hospitals or to return to their du- 
ties. The delay which this rescue work naturally occa- 
sioned, and which resulted no doubt in some loss to the 
owners of the building, would lead one to suppose that 
smoke helmets and respiratory apparatus were never 
invented, or at least never heard of in New York. Yet 
for years self-contained breathing apparatus has been 
used in various iadustries by operatives who are 
hourly compelled to face dangers compared with which 
the perils of this fire seem trifling. In mines satu- 
rated with poisonous fire damp, in gas and chemical 
works where noxious fumes are generated in danger 
ous quantities, in sewers, coal bunkers, and ammonia 
chambers, breweries and well-sinking plants, men work 
with little inconvenience, all because they are equipped 
with apparatus for supplying an adequate amount of 
fresh air or oxygen. The fire brigades of Europe have 
used such breathing devices with conspicuous success; 
and yet the richest city in the most enterprising coun- 
try in the world still displays a lamentable reluctance 
to use inventions which so far from being untried, 
have proven their worth in many a perilous trade. 

The type of breathing apparatus which would be 
required by firemen would probably be the simplest 
kind of respiratory device, because its wearer would 
be compelled to pursue his task for a comparatively 
unprotracted period. Cost can hardly be offered as an 
argument against the adoption of breathing helmets. 
One type of European apparatus, which has done excel- 
lent service in various colliery explosions, weighs 29 
pounds, costs $40, and enables its wearer to work com 
fortably in a suffocating atmosphere for an hour and @ 
half. Less expensive and equally serviceable is ® 
respiratory apparatus invented by three German scien- 
tists after a careful study of the requirements which 
must be met by smoke jackets and helmets. Their 
contrivance weighs but three pounds, costs about $10. 
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and will enable a fireman to breathe in a smoke-laden 
atmosphere for a period varying in duration from 
thirty minutes to an hour and a half, depending upon 
the violence of his exertions. In this apparatus the 
oxygen is regained from the exhaled carbonic acid and 
water vapor and produced at a rate proportional to the, 
rate of their production in the body, so that the time 
during which respiration can be maintained is a func- 
tion of the work done. This automatic power of 
adaptation to the demand for oxygen is one of the most 
important advantages of this system. 

Other systems have been invented which have also 
been successfully used, and which limitations of space 
forbid our mentioning here. The fact remains that 
among a dozen appliances for successfully enabling a 
fireman to fight his way through choking gases and 
smoke, one must surely be found which can be used 
by the New York fire department. 

i 
THE AMERICAN MUSEUM OF SAFETY DEVICES AND 
INDUSTRIAL HYGIENE. 
BY WILLIAM H. TOLMAN, FH.D., DIRECTOR. 

As early as 1867 Dolfus, a French industrialist, 
aroused by the increasing number of accidents to 
labor in factories and workshops due to the fact that 
there was little or no attention paid to the safeguard- 
ing of dangerous machinery, organized an association 
for the prevention of accidents, and founded what was 
the beginning of a museum of safety devices. To-day 
some of these original models may be seen in an hon- 
ored section of the Paris Museum of Safety Devices. 
In 1890 a museum of safety devices was opened in 
Vienna; in 1893 a second in Amsterdam, followed by 
similar organizations in Munich, Berlin, Moscow, Zu- 
rich, Paris, and Milan. 

As a member of the International Jury in Social 
Economy at the Paris Exposition in 1900, I studied 
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the attention of the American public to the necessity 
of doing something to lessen the causes of accidents 
to American life and labor by means of a permanent 
museum of safety devices, where all problems of safe- 
guarding life and limb can be studied in their work- 
ing details, and to stimulate the need of invention of 
new devices to meet new conditions of danger and 
peril. 

The committee of honorary vice-presidents included 
ex-President Grover Cleveland, Hon. E. C. Stokes, gov- 
ernor of New Jersey; Hon. C. P. Neill, United States 
Department of Labor, Washington, D. C.; H. C. 
Bumpus, director American Museum of Natural His- 
tory; Hon. Curtis Guild, Jr., ex-governor of Massachu- 
setts; Hon. Henry Roberts, governor of Connecticut; 
Hon. T. P. Sherman, labor commissioner of the State 
of New York. 

A ladies’ committee was organized, under the hon- 
orary chairmanship of Mrs. Douglas Robinson, includ- 
ing Mrs. Joseph H. Choate, Mrs. Grover Cleveland, 
Mrs. W. Bayard Cutting, Mrs. Charles E. Hughes, Mrs. 
Seth Low, Mrs. George B. McClellan, Mrs. J. Pierpont 
Morgan, Mrs, Levi P. Morton, Mrs. William J. Schief- 
felin, Mrs. Lorillard Spencer, Mrs. I. N. Phelps Stokes, 
Miss Amy Townsend. 

As a result of the first international exposition, an 
advisory council has been organized under the chair- 
manship of C. Kirchoff, of the Iron Age, and the vice- 
chairmanship of T. Commerford Martin, of the Elec- 
trical World. The other members are F. 8S. Halsey, 
of the American Machinist; H. W. Desmond, the 
Architectural Record; J. R. Dunlap, the Engineering 
Magazine; W. R. Ingalls, Engineering and Mining 
Journal; C. W. Laker, Engineering News; J. M. Good- 
ell, the Engineering Record; A. Spies, Electrical 
Record; C. W. Price, Electrical Review; F. Webster, 
Insurance Engineering; F. E. Rogers, Machinery; 
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tory operative, while a second allegorical figure eon 
veys the supreme honor of a laurel wreath. Our 
engraving also shows two somewhat similar designs 


The middle one has been accepted with slight modifi- 


cations as to modeling. A committee of nine has been 
appointed by the executive committee to award this 
medal, having full power to limit the fieid ef award 
and establish such conditions as seem necessary 
Three new members are to be appointed to thia com 
mittee each year, taking the places of three who will 
retire. The conditions of the competition will be an 
nounced very soon. A second gold medal has been 
offered by Francis H. Richards, the inventor, fer the 
best invention to be exhibited at the museum for safe- 
guarding life and limb, the field of effort for this 
award to be limited to automobiles and motor boats 
Dr. L. L. Seaman has offered an annual prize of 31006 
for the best essay on the subject of safeguarding life, 
intending that the essay shall be a study of existing 
conditions and methods for their improvement, Onc 
check for $5,000 has been received from en anonymous 
giver, from a city outside of New York. 

The following jurors, recommended by the advisory 
council, were unanimously appointed by the executive 
committee of the American Museum of Safety De- 
vices: 

Jury for the Screntivic American Medal: H. H. 
Westinghouse; John Hays Hammond, president of the 
American Institute of Mining Engineers; Samuel Shel- 
don, president of the American Institute of Wlectrical 
Engineers; Prof. F. R. Hutton, president of the 
American Society of Mechanical Engineers; Cornelius 
Vanderbilt; Stuyvesant Fish, George Gilmour 

For the Richards Medal, for the best safety device 
in the fleld of automobiles and autohoats Colgate 
Hoyt, president of the Automobile Club; Hdward J 
Schroeder, president Motor Boat Club of America; Dr 























Tentative Design. 


The Accepted Design. 


Tentative Design. 


THE SCIENTIFIC AMERICAN MEDAL FOR SAFEGUARDS FOR LIFE AND LIMB. 


the exhibit of the Amsterdam museum of safety de- 
vices and familiarized myself with this new movement 
for safeguarding life and limb. Becoming deeply im- 
pressed with the significance in preventing fatalities 
and casualties in the industrial world, I felt convinced 
that its practical application in our own factories and 
workshops would be the means of saving many lives 
and limbs. Through the medium of the American 
Institute of Social Service, the idea of this new kind 
of museum was introduced into America, and became 
a part of its plan to work for the establishment of 
such an institution in our country. Lectures were 
given, articles written and conferences held to arouse 
the public to the necessity of an American museum of 
safety devices. 

Through the co-operation of Morris K. Jesup, presi- 
dent of the American Museum of Natural History, one 
of the exhibit halls was placed at the disposal of the 
American Institute of Social Service from January 29 
to February 12, 1907, for an exposition of safety de- 
vices and industrial hygiene. There were some 200 
entries of devices for safeguarding the lives and limbs 
of workmen and preventing accidents under the 
ordinary conditions of life and labor to which the 
fenerail public is exposed. There were many “live 
exhibits,” that is machines or devices in operation, 
models of actual or reduced size, and photographs; 
wood- and metal-working machinery; polishing ma- 
chines; presses; safeguarded elevators; safety lamps 
and non-explosives; fire safety devices, and railway ap- 
pliances. 

The section of industrial hygiene included improved 
dwellings; first aid to the injured; prevention of 
tuberculosis and other dread diseases harmful to the 
life of workmen; respirators and devices for supply- 
ing and maintaining pure air and industrial better- 
ment. 

It was the object of this first exposition to direct 


S. S. McClure; F. R. Low, Power; W. H. Boardman, 
Railroad Gazette; A. Sinclair, Railway and Locomo- 
tive Engineering; A. A. Hopkins, Scimnrivic AMenrt- 
can; H. W. Blake, Street Railway Journal; EB. F. 
Roeber, Electrochemical and Metallurgical Industry; 
G. Gilmour, the Travelers’ Insurance Company; James 
H. McGraw, president McGraw Publishing Company; 
Charles T. Root, president Textile Publishing Com- 
pany; H. M. Swetland, president of the Automobile. 

One of the most encouraging signs of the moral 
uplifting of the race is the unmistakable growth in 
these later days of the humanitarian sentiment. The 
dignity of the human body, the sanctity of human 
life, are swiftly emerging to their full and proper 
recognition. The reproach has lain too long at our 
doors that, as a people, we were so madly bent on the 
pursuit of wealth that we cared little who might fall 
by the way, if only the goal were swiftly-and grandly 
won. To the question: “How much then is the life 
of a man worth more than a sheep?” we have made 
answer by rolling up a record of over half a million 
annual maimings and killings that may well put us 
to the blush. Therefore it is gratifying to realize that 
the movement set on foot by the American Institute 
of Social Service for the promotion of an American 
museum of safety devices is meeting with marked 
success. 

In view of the fact that a very large percentage of 
the accidents is absolutely preventable, the editors of 
the Screntiric AMERICAN decided to offer a gold medal, 
annually, for the best device for the protection of life 
and limb produced during the year; this award to be 
given by the American Museum of Safety Devices 
after the board of experts have passed upo.a the de- 
vices submitted. The medal, shown in the center of 
the group, will be 2% inches in diameter, and shows 
on the obverse the genius of invention rewarding the 
inventor of some device for saving the life of a fac- 


8. S. Wheeler; Caspar Whitney, and A. G. Batcheller, 
editor Automobile. 

For the award of the $100 prize offered by Dr. Sea- 
man: Dr. Josiah Strong; Dr. A. C. Humphreys. presi- 
dent of Stevens Institute of Technology, and Jamer A. 
Hill, president of the Hill Publishing Company. 

The museum will open in the autumn, in the new 
39th Street building, having rented the entire third 
floor from the McGraw Realty Company. From there, 
it is the-hope that it will soon have a butiding of ite 
own, where there will be room, not only for devices 
of all kinds, but rooms for instruction, leeture hall, 
and a laboratory where safety device ideas can be 
worked out practically in accordance with the reguire- 
ments of American needs, that is, simple, cheap, and 
those that in no way interfere with the high speed of 
the machinery. 

As was recently remarked in an editorial in a tech- 
nical journal, “the initial step has been taken, and it 
only remains to obtain funds to make it of instant and 
permanent benefit. It is estimated that the very mod- 
est sum of $25,000 would cover the expenses cof the 
first year’s campaign, and when this amount has been 
raised and expended, it is reasonably expected that 
the growth of the work will be assured, and furiher 
funds for its maintenance contributed without much 
soliciting. For the present, however, means are scarce, 
and the support of all who can be reached is earnestly 
solicited. An appeal is now being made to manufac- 
turers and operators of industrial plants and public 
utilities through the papers they read, to give their 
material assistance as speedily as possible, in amounts 
from the smallest to the largest they are inclined to 
give. The return from the investment scarcely needs 
to be pointed out. The humanitarian side will be 
justification enough to the majority, but there is the 
additional and more direct pecuniary reward in the 
reduction of liabilities to damage suits.” 
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EXTRAORDINARY INSECT ENLARGEMENTS. 
BY WALTER BEASLEY 

Amor the noteworthy and curious objects shown 
during the recent meeting of the American Scientist 
st the New York Academy of Sciences Exhibition held 
in the Museum of Natural History, New York, was a 
remarkable series of enlarged wax models of the little 
known and peculiar-form insects called tree-hoppers 
(Membraced#) of the family of Hemiptera Nothing 


m 806 large a scale and so satisfactory in the way of 


craphically portraying the unsuspected and hidden 


wonds so strikingly possessed by these tiny fan- 
tastic creatures has hitherto been attempted in en- 
tomological work In fact, they are new and sgsur- 
prising revelations in craftsmanship The production 


of these unique creations is due to Mr. Ignaz Ma- 
iausch, a handicraftsman in the Section of Prepara- 
tion in the Museum of Natural History, and working 
under the direction of Dr. B. A. Dahlgren, assistant 
eurator of invertebrate zoilogy The models were 
executed at leisure hours away from regular routine 
duile ind are intended largely as an experiment in 
an original and difficult class of work, designed princi 
ally for college and museum exhibit In a recent 
1 Mr. Matausch, in his home studio, the 


interview wit! 
writer obtained the first series of photographs of his 
remarkable wax models, together with a general de 
scription of his methods and technique 

For some reason scientists seem never to have 
tabulated in full their observations of these curious 
creatures Prof. William Morton Wheeler, curator of 
invertebrate zodlogy of the American Museum of Nat 
ral History, kindly favored the writer with some 
highly instructive and interesting notes as to their 
The insects known as iree-hop 


life habits. He says 


ers (Membraced#) belong to the great group of 
Rhynechota which have sucking mouth-pieces and an 
incomplete metamorphosis. They live on the juice of 
plants which they extract from the stems by means of 
their sharp beaks. When fully grown, they are pro 
vided with wings, but when young are wingless. They 
are especially interesting on account of the peculiar 
development of the thorax, which in grown specimens 
is provided with singular horns or protuberances 
These horns are often so pecullarly and extravagantly 
developed that entomologists have hitherto been un 
able to account for their development and form. They 
remind one of some of the highly specialized horns 
and tusks in fossil reptiles and mammals. It is diffi 
cult to conceive of their being used by the animal in 
any way It has been suggested that they represent 
a tendency of the animal in its development, to be 
come monstrous and extravagant (hypertelic). These 
peculiar developments are not so clearly seen in tree 


hoppers of temperate regions as they are in 
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In some instances, the 





appearance of wearing glasses, 
prothorax is an elevated night-cap, in others it is 
shaped like a Tam O'Shanter, and sometimes it has 
horns, one on each side. The mouth points are formed 
for piercing and sucking, and have the appearance of 
a beak. This beak consists of four bristles, inclosed 
in a fleshy jointed sheath, The young nymphs re- 














Mr. Matausch at Work. 


semble the adults more or less closely in form. They 
live on plants, bushes, and small trees. They are 
great leapers—hence their common appropriate name 
of “tree-hoppers.” Some species deposit a sort of 
honey-dew and their presence is usually followed by 
ants. They are not usually found in sufficiently large 
numbers to constitute pests, like others of the same 
order 

When about to construct a model, the artist selects 
the particular insect from a small wooden box, where 
each individual is kept labeled and mounted. They 
vary in size from that of an ant, more or less, and 
nearly all require the use of a microscope and pocket 


lens to work out and clearly de- 
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size of the intended model of the insect. This is fo}. 
lowed by removing the wings and legs. Then the 
body of the insect is divided or split in two parts, 
Each of these separate dissected parts is measured, 
drawn to certain dimensions, and afterward worked 
up in clay to correct proportions, from which models 
plaster casts are made. These rough casts are next 
cleaned and assembled, forming only the general out- 
line and crude exterior of the insect. This is fol- 
lowed by an application of the plastic material, a 
special wax preparation, which is worked up and 
modeled to the finest detail, so that in measurement 
and shape it corresponds in every point with the fin- 
ished sketch. This requires the most patient, skillful, 
and delicate modeling in order to bring out the hun- 
dreds of indentures, cavities and lines which go to 
make up the marvelous outer livery of these crea- 
tures. The final process is that of painting, and in 
this Mr. Matausch is especially clever in perfectly re- 
producing nature's color scale in the outer coat of 
the models. To give greater permanency and also to 
improve the colors, the painted surface is gone over 
either with a dull or shiny varnish. The figures are 
enlarged fifteen diameters, more or less, according to 
natural size. Of the six here shown five are from 
different tropical parts and one native from Ohio, the 
latter in decided contrast, being a species without the 
peculiar development possessed by the exotics. The 
accompanying pictures show to clear advantage the 
grotesque appearance and the peculiarly shaped bodies 
without further detailed description. Special men- 
tion should be made, however, of the extraordinary 
and fantastically shaped individual from Sikim, India, 
having an immense, long, curved, tusk-like continua- 
tion of the prothorax, extending the full length of the 
body. Probably the most wonderful! and mysteriously 
shaped of all is the specimen from Mexico, with four 
large spindle-shaped balls, two having long, pointed 
projections. For a droll and comic look with imita- 
tion spectacles the Brazil specimen is decidedly unique. 

An idea of the expenditure of time bestowed upon 
this class of work may be imagined from the fact 
that nearly a month of patient and critical labor, re- 
quiring superior skill, delicate sculpture, modeling. 





fine their minute organism. The 
specimens are all obtained from 
one special dealer in Germany, 
having agents in various trop 
ical parts of South and Central 
America, Mexico, India, and 
elsewhere. The trapping of these 
hopping and wiry creatures, 
whose presence none but the ex- 





the species from the tropics of South and —— 


Central America, where they are often ex 
traordinarily developed.” 

In the models the extraordinary develop- 
mentioned by Prof. Wheeler are 
Nature has evidently 


ments 
spectacularly evident 
deviseG and equipped them in one of her 
most rollicking and fantastic moods, for she 
has furnished them with topsy-turvy and 
contortionate bodies. They have four wings 
and four eyes, two of the latter large, and 
two partly developed Many of these in 
sects have humps on their backs; the pro 
thorax is prolonged backward like a roof 
over the body, often quite covering it. 
Their two large eyes always have a keen, 
droll look and the line that separates the 
head from the prothorax gives them the 




























































A Hump-Backed Specimen from Ohio. 











perienced native collector can detect, is 
difficult, as many themselves 
inconspicuous in order to escape the de- 


render 


tection and vigilance of their enemies. 
They bore into the plants and their 
bodies frequently take on the color and 
hue of their surroundings. Mr. Matausch 
has over a hundred representative speci- 
mens at present. A keen interpreter of 
nature, a skillful modeler, and a perfect 
colorist, Mr. Matausch is able to transfer 
deftly and imitate correctly the brilliant 
and variegated hues of his miniature 
originals, and so to fashion his magnified 
portraits that no exaggeration in facial 
expression, shape, or luminosity mars or 








A Three-Horned Type from Peru. 
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distorts their lifelike appearance. The 
first constructive step is that of making 
an enlarged scale drawing of the desired 


Water Color Drawing of Heteronotus Abbreviatus, 
from Mexico. 


drawing, painting, and plaster casting, was con- 
sumed in the production of a finished model. 
PP A =e siibeaes 
Terminal Problems in New York, 
BY A. 8 ATKINSON. 

The railroad terminal problems have always been 
difficult to solve in New York city, and in the past 
quarter of a century many millions of dollars have 
been wasted through mistakes and makeshifts. Not 
a single railroad until recently has adequately 
measured the traffic over a series of years, and 
there has been a frantic movement to do an enor- 
mous business with inadequate space and accom- 
modations. Every railroad man recognizes the fact 
that the Pennsylvania tunnel should have entered 
New York ten years ago, and the Vanderbilts ac- 
knowledge their mistake in not enlarging their 
Grand Central depot and yards years ago, instead 

of patching it up in the effort to keep pace with the 
growing traffic. 

Expenditures within two years by the railroads 
entering New York city and Jersey City, together 
with new outlays planned by the same lines, will 
bring the fresh investments in New York terminals 
far above $125,000,000. It is not too much to place 
this total at $150,000,000, for already the companies 
are realizing that their first plans will need modi- 
fications, and new extensions will be required. The 
early estimated prices on the improvements of the 
terminals of the Pennsylvania, New York Central, 
Erie, Delaware, Lackawanna & Western, and the 
Long Island road have all proved too small. It is a 
question with some practical railroad men whether 
even the present huge expenditures for terminals 
will suffice for more than ten or fifteen years at the 
utmost. 

The handling of the New York city traffic has al 
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1 tremendously heavy expense to the rail 
roads, but in the end it is most profitable. The mis 
takes have been due to lack of proper provision for 
the futur The growth of the city has been beyond 
all expectation, and no one has been able to forecast 


ways been 


the future 
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the trucking business is responsible often for freight 
congestion, and this needs improvement and enlarg- 
ing as well as the railroad terminals. An under- 
ground system of freight tunnels would thus tend to 
relieve the situation mightily, and this would operate 
independent of storms 
and other accidents. 
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consumers—they pay the freight. With mere ade 
quate terminal and dock facilities, all of this long 
waiting in line could be prevented. There would be 
ample space for a dozen teams to load up where there 
is room to-day for only one. The cost of trucking 

during snow 


storms is fre- 








eyen approxi 
mately The GER —_—_—_—_—_——_— 
waste on tink 


ering with in- 
adequate term- 
inals is vari- 
ously placed at 
$30,000,000 to 
$40,000,000, or 
about $3,000,- 
000 to $4,000,- 
000 a year in 
the past ten 
years. rhe 
New York Cen- 
tral has been 


The cost of living 
in New York is high, 
and against it bitter 
complaints are often 
voiced. But the rea- 
son for this Is not far 














the heaviest 












guentily 
doubled in the 
course of a 
day Some 
estimate the 
increased cost 
of foods 
through truck 
ing during a 
sn owstorm 
something like 
$200,000 a day 

The import 
ance of rectify 
ing all of these 
evils is appar 














loser in this 
respect, but A Type of Tree-Hopper Found in 
all of the roads Brazil. 
have had their 
share in the waste. The present lavish expenditures 
of the roads have come all within a few years, when 
they should have been distributed over a long series of 
years. To make this great investment in improved 
terminals pay, the roads must increase their earnings 
something like $6,000,000 a year. The question of 
whether this increase can be made is one that wor- 
ries a few of the railroad officials, but others have 
perfect confidence in the future traffic 

The latter base their confidence upon facts and fig- 
ures of traffic which indicate what New York has 
actually lost through inadequate terminal facilities 
in the past. The drygoods merchants assert that New 
York has lost the handling of about $25,000,000 worth 
of drygoods within the last two or three years through 
the delays due to shipping through the city, as the 
goods have been forwarded by other routes or by 
water. The trucking bill of New York is estimated 
annually at $35,000,000, and much of this should have 
gone to the railroads in the past through better termi- 
nals and economical connections with each other’s 
lines The transatlantic lines are complaining that 
the import business has been seriously hampered in 
recent years by the inadequacy of the railroads to 
handle it. The steamship companies have gone to 
great expense to construct piers and docks in New 
York harbor, but if the roads cannot handle their 
freight satisfactorily, they will make some other port 
their terminal. Indeed, Baltimore, Philadelphia, and 
Boston have already taken a good deal of the trans- 
atlantic freight simply on this account. Out of $776,- 
000,000 worth of merchandise imported last year, only 
$40,000,000 passed through without paying toll here, 
but the shippers have grumbled at the handling, and 
threaten to divert more traffic to other ports. 

At the present moment a visit to the terminal yards 
of any one of the great railroads entering New York 
or Jersey City will 


























A Full Front View of a Brazilian Specimen, 
Characterized by Its Odd, Spectacled Appearance. 

















A Curiously Shaped Insect from Mexico. 


to seek. The same congestion which makes even a 
small snowstorm a dreaded visitation causes the soar- 
ing of prices for almost every article of food. It costs 
$7 a day to maintain a two-horse truck. Such a truck 
will often stand from four to six hours at a pier or 
railroad terminal waiting for its turn to cart away 
freight. Who pays for this waste of time? Certainly 
not the teamster nor the owner of the goods. The 


ent not only 


A Peculiar, Brilliant, Yellow Specimen to the rai! 


from Brazil. roads steam- 
Bhip com- 
panies, and the merchants, but to the individual who 
may have no interest in any large concern. The con- 
gested condition of the freight traffic affects his cost 
of living, and the congested condition of the passenger 
traffic makes life a burden in riding from his place of 
business to his home. It affects the price of reali 
estate, and thus produces high rentals It makes 
every part of life in the city costly and unpleasant. 
The remedy is being partly applied to-day hy the 
railroads, city departments, and officials charged with 
this important work; but the undoing of the mischief 
of decades cannot be accomplished within a few short 
years. It will take the railroads several years to 
catch up with the traffic. Then, if there ts another 
period of stagnation and inadequate provision for the 
future, the conditions will steadily grow worse. Not 
only must the present vast improvements in fnereas- 
ing terminal facilities be completed as shortly as pos- 
sible, but new plans for the near future must be map 
ped out continually. In other words, if the city con- 
tinues to grow at the present rate, an annual Invest 
ment of millions for the next fifty years wil!) be re 
quired simply to enlarge and improve tunnels and rati 
road terminals. The city will repay this genereus!ly 
in the increased traffic and by a satisfied spirit of its 
people. Travel must continue to increase instead of 
diminish unless railroad conditions become intolerable. 
Then people will elect to stay at home, and the raii- 
roads will lose just that much. 
->-?o- > 
It is difficult to obtain correct figures en the total 
savings that can be effected in the production of iron 
by the application of gas power, but from 50 cents to 
$1 per ton of pig iron made has been recorded in var 
ious. European works. In central electric siation: 
which are located where no energy is available from 
near-by iron smelting plants or coal mines, the gas 
producer takes the 
place of the blast fur 








show a most remark 
able’ sight Nearly - 
every foot of the 
switches is occupied 
with loaded cars wait- 
ing to be unloaded 
They are delayed in 
many instances _ be- 
cause the piers are so 
loaded with freight 
that nothing can be 
done to relieve the 
congestion. A recent 
snowstorm in New 
York the heaviest 
that has visited this 
section for many a 
year—served to  de- 
moralize the freigh 
far more than _ the 
passenger traffic. Thi 
latter got in normal 
Operation again with 
in twenty-four hours; 
but not so the freight. 
The stalled cars could 
not move. because the 
trucking in the city 
Was tied up. The cars 
Standing on the 
Switches could not 
discharge their car- 
f0es, and others were 

















nace and coke oven as 
the potential source of 
energy Especially is 
the production of elee 
tric power at reason- 
able rates of impor 
tance for very large 
cities where the 
of real estate in the 


price 
centers of districts is 
high, and for isolated 
communities, country 
houses, and farms 
which are located out- 
side the commercial 
radius of metropolitan 
or other central sta- 
tions. The distribu- 
tion of town gas for 
individnal power pur- 
poses, while not so 





much restricted to 
central location with- 
in the. elty cannot, 
without loss, be ex- 
tended over wide ter- 
ritories. Moreover, at 
the present price of 
illuminating gas, it 
cannot compete in the 
field of power produc 
tion with the inde- 
pendent suction 8s 











Strung out on miles 
of switches at nearly 
every way station 
thirty miles out. So 


Front View of an Insect from Sikim, India, 
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Side View of the Insect from Sikim, India. 


plant even if the lat- 
ter use anthracite 
and coke. 
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Mow Chicago is Solving Municipal Ownership of 
Transportation Facilities, 
BY A. FPREDERION CULLING, 

Chicago is the second city in the Union, yet for the 
past decade it has had the most abominable transpor 
tation facilities of any city in the United States. This 
untoward condition is chiefly due to the fact that the 
principal franchises under which the various street 
railway companies operate have expired, and the city, 
heeding the cry of the radicals for municipal owner- 
ship, would not renew their corporate privileges. 
Hence, under these unstable circumstances, the cor 
porations could not see their way clear to rehabilitate 
their run-down lines 

The problem of serving the population of Chicago 
has always been an aggravating one, for the trans- 
portation system has been necessarily laid out and 
developed on what is termed the “radiating plan,” 
since the city embraces a territory having on one side 
a water front In this respect it is not unlike St. 
Louis, Boston, and Brooklyn. The shore line of Chi 
cago is, however, much longer than that of the cities 
just cited, being about 26 miles, while the limits ex 
tend inward for a distance of 10 miles This great 
area is divided by the confluence of the two branches 
of the Chicago River into three portions, commonly 
known as the north, south, and west sides, with the 
heart of the business district on the extreme northern 
part of the south side. To this center all the various 
lines converge This segregation of the city has re 
sulted in numerous lines operated by a number of 
companies; so that Chicago, from its transportation 
viewpoint as well as in some other things, is really 
to be regarded as three cities instead of one, and as a 
consequence a passenger often finds that he cannot 
be carried over the most direct route between the two 
points within the city limits for a single fare 

The traction question has been a political foot-ball 
for many years; the citizens and the companies here 
looked askance at each other, and municipal owner 
ship seemed to many to be the only hope; while the 
more conservative believed there were other and better 
solutions of the problem 

This, in brief, was the status of affairs when the 
city council employed Bion J. Arnold, the noted elec- 
trical engineer, as the man best suited for impartially 
investigating the situation and recommending meas 
ures for relief Mr. Arnold was engaged to procure 
information and to furnish estimates and opinions re 
lating to the cost of operation and the earnings of the 
companies, their capitalization, their valuation and 
cost, together with estimates of a new system, and 
all other details of a scientific and financial nature 

Among the most important recommendations pro 
posed by Mr. Arnold were the “one-city-one-fare” pro 
posal, with all divisional lines as far as possible ob 
literated; so that a passenger could be carried over 
the most direct route between two points for a single 
fare Of the three plans submitted, the best one, 
though not the easiest to execute, contemplated the 
complete unification of ownership and management 
The through route principle was strongly advocated, 
which means that routes through the business district 
should be substituted for down-town terminals, wher 
ever possible, while outside the business district bet- 
ter results would follow by connecting the detached 
lines and operating cars over such lines from end to 
end The scheme includes a system of subways to 
accommodate the street-car traffic and relieve the 
street surface congestion in the business district, with 
galleries for the accommodation of present and future 
underground utilities. The plan calls for three north 
and-south subways from Feurteenth Street on the 
south to Indiana Street on the north. These are high- 
level subways throughout, with no dips 

In combination with the above system there will be 
three or more low-level subways from the west side, 
passing under the north-and-south subways at right 
angles to them, and extending to Michigan Avenue. 
Should future developments warrant it, these may be 
extended under the Lake Front district, now known as 
Grant Park These latter low-level subways would 
require the use of elevators or escalators. Under this 
plan there will be a surface system and eventually a 
subway system connecting all the depots and the 
entire system designed to accommodate the short-haul 
traffic in the business district. 

This plan for a new, reorganized, and unified com 
bined surface and street railway system would com 
prise the lines of the ity Railway Company, the 
Union Traction Company, the Chicago General Rail- 
way Company, and the Chicago Consolidated Traction 
Company within the city limits and new lines neces- 
sary to properly connect the disconnected parts of the 
system 

The tetal single-track mileage as outlined above 
would be about 745 miles, and its estimated cost, if 
constructed new, with everything first-class through- 
out, but exclusive of the subways, would be $70,000,- 
0006: adding $20,000,000 for the cost of the subways 
would make the total cost of the new system complete 
$90,000,000. Under the low-level subways will be the 
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freight subway, while above the street surface will 
run the elevated lines, making, in all, five lines super 
imposed at various street intersections. Altogether, it 
will form the most comprehensive city railway system 
in the world 

Mr. Arnold's plans further provide for the utiliza- 
tion of the present river tunnels as parts of the future 
subway system At the time these plans were sub- 
mitted, cable power was employed, but on his recom- 
mendation the cable systems were changed to over- 
head electric systems which are now in service. He 
stated that the electric underground conduit system, 
such as is installed in New York city, is practicable 
and feasible from an engineering point of view and 
that the overhead trolley construction should event- 
ually be prohibited in congested districts, but that out 
side of these districts the objections are entirely of an 
wsthetic nature and it is for the city authorities to 
say—after balancing the financial against the wsthetic 
considerations—how much, if any, underground con- 
duit construction should be required 

Although at first hostile to the proposed improve- 
ments, the traction companies have since admitted the 
correctness of the conclusions, and these have been 
adopted and form the basis of the principal physical 
elements entering into the ordinances recently passed 
in Chicago. The principles above laid down were rati 
fied by a 33,000 majority of the citizens of Chicago 
on a referendum vote of the entire city 

The financial provisions of these ordinances are 
precisely the same as they would be if the city of 
Chicago should purchase the entire property of the 
companies, undertake its reconstruction and rehabili 
tation, and then lease the lines for private operation, 
upon a division of the net receipts with the lessee 
company These ordinances in fact give the people 
of Chicago to-day, in all the essential principles, mu- 
nicipal ownership of the city’s street railways, and 
their operation by a lessee company, without saddling 
the burden upon the city of raising the money neces- 
sary for the purchase, and without the possibility of 
any effect upon the financial credit of the city. 

To protect the city’s share of the net receipts under 
its agreements with the companies, and to absolutely 
assure the maintenance of the properties at the high 
est point of efficiency, the ordinances contain certain 
provisions never before included in any public utility 
grant, which are amply sufficient to protect to the 
fullest extent the city’s interest 

For instance, a commission has been appointed in 
which three engineers are appointed, one by the city, 
one by the railway companies, and the third being Mr. 
Arnold, who is the chairman, and represents the city 
and the companies jointly. This commission has gen- 
eral supervision of all the principal street railway 
lines in the city of Chicago 

Other provisions of the ordinances are: that the 
city should have 55 per cent of the net profits of the 
companies; that there must be daily deposits of the 
gross receipts to be used for the payment of mainte- 
nance and repairs, and a separate special fund of 8 
per cent of the gross receipts for renewals and depre- 
ciation; and that the companies must supply whatever 
additional money may be required for these purposes. 
Any surplus remaining in either of these funds can, 
under no circumstances, revert to the companies, but 
becomes instead the property of the city should it 
eventually purchase the lines. 

In turn the companies get 45 per cent of the net 
profits, 5 per cent for brokerage and 10 per cent as a 
construction profit upon the new money actually ad- 
vanced by them under the provisions of the ordi 
nances. The city is given the right, upon six months’ 
previous notice to the companies, to take over the en- 
tire properties upon payment of the agreed value of 
the present property and the additional capital in- 
vested. 

By this ingenious plan the residents of Chicago will 
have all the advantages of municipal ownership, 
secure 55 per cent of the net profits of the companies, 
and, at the same time, the operation of the lines will 
be under the management of practical street railway 


men, 





A Substitute tor Spectacles. 
BY E. M. DOUGLAS, 

The use of a pinhole lens was set forth on page 270 
of the Screntiric AMERICAN for bringing out an optical 
illusion. The same device can be usefully employed 
by elderly persons dependent on eyeglasses for reading 
ordinary print 

The print to be read should be in a bright light, 
and can be held at any distance between one and fif- 
teen inches from the eye. The pinhole should be the 
size of an ordinary toilet pin and held close to the 
eye, the best effects being lost if there are two or more 
holes side by side or if a very large hole is used. 

By fitting a card over the nose so as to cover the 
eyes, with a pinhole opposite each, both can be used 
at the same time, but with some difficulty and with- 
out apparent benefit 

It would be well for every one to remember this sim- 
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ple device, so that when temporarily deprived of 
glasses reading may not be entirely impossible, 
The Three Brazilian * Dreadnoughts,” 

Contracts have been placed with British naval 
shipbuilders for the construction of three war-clads 
for the Brazilian government which though of the 
Same size as the “Dreadnought,” will eclipse that 
vessel in effective gun power. A short time ago 
Messrs. Vickers, Sons & Maxim received an order 
from this South American government for the con- 
struction of a battleship, but the construction of this 
vessel has been superseded by one of the three above 
mentioned. The vessel will be 500 feet in length by 
82 feet beam, and will be armed with ten 12-inch gung 
several weapons of smaller caliber, together with quick. 
firers and submerged torpedo tubes. The protective 
armor is to be of an unusually heavy description, 
Several new departures in warship design are to be 
adopted, the most important of which will concer 
the disposition of the main armament so that the 
whole of the ten 12-inch guns can be brought to bear 
on either broadside at one time. In the case of the 
“Dreadnought” only eight of the ten guns of this 
caliber can be fired on either side. In the Brazilian 
warships the heavy guns are to be placed at different 
levels. They will be mounted in pairs in strongly 
armored turrets, those fore and aft being at a lower 
level than those mounted on the center line. The dis 
tribution of the gun power, however, is such that abso. 
lute balancing will be insured, the guns discharged 
from the starboard side over the port quarter counter- 
acting the effect produced on the vessel due to the 
guns rebounding on the port side after firing. This 
arrangement necessarily entails several modifications of 








design in order to obtain the requisite stability, while 
the structural work will be of great strength. The 
departure, however, marks an important step in the 
general war-clad design and will contribute materially 
to the destructive powers of the ship, the broadside 
firing efficiency being increased thereby by no less 
than 25 per cent. 
The Closure of the Colorado River, 

The United States Weather Bureau has sent to 
Yuma, Ariz., Frank H. Bigelow, a meteorologist con- 
nected with the Weather Bureau, and C. E. Grunsky, 
of the Reclamation Service, for the purpose of con- 
ducting a series of elaborate tests in the Salton Sea, 
With the final closure of the Colorado River, the great 
Salton Sink, which was inundated as the result of a 
poorly-constructed headgate of an irrigation canal, 
and rapidly converted into an inland sea, will gradually 
dry up. Inasmuch as there are practically no outlets 
for this vast body of water, the Sink must naturally 
evaporate to dryness. It is for the purpose of ascer- 
taining the rate of this evaporation that the govyern- 
ment officials have been sent to Yuma. Such tests will 
be valuable because they will give definite evaporation 
data, which will be of considerable value in the 
Reclamation Service. According to one opinion, the 
Salton Sea will dry up in about eight years. 

ee Oe 
The Current Supplement. 

The current SuprpLeMENT, No. 1638, opens with an 
article on domestic pottery and its manufacture, illus- 
trated by very good photographs. William Maver de- 
scribes the silicon detector and the measurement of 
electric wave energy. There seems to be a general 
impression that sand-lime brick is a new and untried 
building material scarcely out of the experimental 
stage. Mr. E. W. Smythe removes that impression, 
and gives many a valuable bit of information on the 
structural use of sand-lime brick. The Boyd automatic 
tide signaling apparatus, which is used at the entrance 
to the harbor of the Scotch port of Irvine, is described 
and illustrated. After a ten years’ test of cement cylin- 
der piers at San Francisco by the State Harbor Com- 
mission, it is accepted that that form of dock con- 
struction has come to stay, and that in all probability 
no stone docks would ever be built on the Pacific ports. 
Prof. Johann Koenigsberger writes on the temperature 
of the earth’s interior. Some properties of vanadium 
steel are discussed by E. F. Lake. He tells how small 
quantities of vanadium affect different mixtures of iron 
and steel, and when vanadium is most useful. Prof. 
Alexander Graham Bell writes on aerial locomotion, 
with a few notes of progress in the construction of an 
aerodrome. “Schools of Airship Instruction in Ger 
many and France” is the title of an article which will 
be read with interest by aeronauts. Joel A. Allen com 
cludes his paper on the influence of physical conditions 
in the genesis of species. Another biological article of 
value is that entitled “Parasitism and Mutualism.” 
In the opinion of Harlan I. Smith the territory roughly 
included in the area known as the “Great Plains,” the 
plateau region and the barren lands which form such 
a vast portion of the North American continent, offers 
an extensive field for co-operative archeological re 
search, since its prehistoric ethnology is practically 
unknown. He discusses the chances of this region im 


an interesting article, 2 
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May 25, 1907. 


Correspondence. 


A Cause of Gun Erosion, 


To the Editor of the Screntiric AMERICAN: 

I have read your articles and the communications 
of your correspondents on gun erosion with a great 
deal of interest. A part of this trouble may be due 


to the manner employed in igniting the charge. The 
spark is applied to the powder near the breech. The 
expanding gases push forward the unburnt powder 
and the projectile, forcing some of the former between 
the latter and the gun barrel, where it explodes, caus- 
ing a lateral pressure on the barrel, thus further open- 
ing up space and retarding the flight of the projectile. 
If now the powder be first burnt just back of the pro- 
jectile, then this would move forward alone and the 
ynignited explosive would be pushed toward the breech, 
where when burnt it would exert its force against the 
shot. It would cost little to try this, as the ammuni- 
tion could be easily altered, and might to some extent 
reduee the erosive effect of the charge. 

Dubuque, Ia., May 8, 1907. Henry B. GNIFFKE. 

Seo ee eee ae 
A Way of Cleaning Silver. 
To the Editor of the Screntiric AMERICAN: 

I know of rather a unique way to clean silver that 
I think may interest some of the readers of ScienrTiFic 
AmekICAN. Some time ago a powder was put on the 
market under a trade name that cleaned silver re- 
markably easy. It sold for twenty-five cents a quarter 
pound. Upon analysis, carbonate of soda (Na,CO,) or 
washing soda was the only ingredient found. 

Take a large tin pail and fill it with a hot solution 
of carbonate of soda and water, one tablespoonful of 
soda to the quart of water. Take any silver article 
and stir it around in the solution, but do not touch 
the tin pail with it. If in a minute or so it is taken 
out no change will be seen. Now immerse it again 
and touch the bottom of the tin pail with the article 
to be cleaned, and upon taking it out of the solution 
it will be found to be cleaned and polished. Rinse in 
hot soap suds and wipe dry; if this is not done the 
article will turn yellow 

I should be pleased if the Screnriric AMERICAN or 
some of its readers will tell me the action that takes 
place when the silver and tin come in contact with 
each other. Lester D. Wise, M.D. 
New York, April 24, 1907, 

———__-— —> + 0a 
Remodeling Battleships, 


To the Editor of the Screntivic AMERICAN: 

Would it not be possible to remodel the “Georgia” 
class of battleships so as to bring them up to the high- 
est plane of “all-big-gun” ships? I have devoted some 
time to the “Connecticut” class, and find that by a 
trifling addition to weight, guns, and gun protection 
the following change could be made—open, however, 
to. the disadvantage of restricted arc of fire of the pro- 
posed 10-inch guns. 

Enlarge the present 8-inch turrets slightly, and re- 
place the 8-inch guns with 10-inch guns. Substitute 
f-ineh guns in broadside for the prevent 7-inch. The 
weight thus saved would almost compensate for the 
added weight of 10-inch guns. If feasible, this class 
would have but little fear from the “Satsuma” class. 
Thus: 

“Connecticut.” “Satsuma.” 
16,000 tons, 18.5 knots. 19,000 tons, 21 knots. 

4 12-inch. 4 12-inch. 

8 10-inch. 2 10-inch. 

12 5-inch. 20 4.7-inch. 

As I understand the “Satsuma” battery arrange- 
ment, she can bring but four 12- and six 10-inch guns 
tobear. The “Connecticut” would thus be outmafthed 
by. two 10-inch guns only, and probably 2 or 2.5 knots 
in. specd—quite a handicap, but not necessarily fatal. 

If this arrangement of weights would be too “top- 
heavy,” the alternative of removing the 8-inch guns 
and substituting a single 10-inch gun in a somewhat 
elliptical turret, with really less weight than at pres- 
ent might be attempted, leaving her thus: 

“Kashima.” 
16,400 tons, 18 knots. 


_ 


“Connecticut.” 
16,000 tons, 18.5 knots. 


4 12-inch. 4 12-inch. 
4 10-inch. 4 10-inch. 
12 7-inch. 12 6-inch. 


This would permit the “Connecticut” to answer gun 
for gun, opposing the 6-inch guns on the “Kashima” 
With her own 7-inch guns. 

If the first suggestion were carried out in three, 
and the second in two of this class, which are prac- 
tically in commission, I feel sure the remaining ships 
could take care of the rest. 

Figuring out the “Georgia” plan, I find that the 


“Georgia” class can, with practically the present 
Weights, carry this battery: 
8 12-inch 4 12-inch. 
instead of 8 8-inch. 
12 6-inch. 


12 65-inch 
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As the “Dreadnought” carries 12-inch guns in tur- 
rets about as widely separated as the two proposed 
to take the place of 8-inch turrets abeam, I see no 
difficulty except the possible cutting away of the su- 
perstructure to make room for the larger turret. 

San Francisco. S. 0. BLopeert. 





Outline of an Aerial Contest for the Scientific 
American Cup. 


To the Editor of the Screnrir1ic AMERICAN: 

I note your generous encouragement given to aerial 
flight by the offer of a prize. It‘is a subject to which 
I have given much attention and I would respectfully 
put forward my views as to what the nature of a test 
of an aerial machine should be. 

All the experimenters seem: to be possessed of one 
idea only, and that is to fly forward in a horizontal 
straight line and by means of planes to sustain the 
machine above earth. 

A machine may fly for a long distance in a straight 
line and yet be a total failure as a flying machine. 

If its safety depended upon Keeping up-a certain 
speed in a straight line, as all aeroplane machines do, 
then I submit that they are not flying machines; a 
stoppage of the engine or its slowing down would 
mean annihilation. 

To sail a machine from a tower or top of a hill to 
the bottom is a foolish experiment. Any flying ma- 
chine worthy of the name must sail from the ground 
upward to the top of a hill or tower. The old para- 
chute will sail safely with a man aboard from the top 
of a tower to the ground, but it is not a flying ma- 
chine; it cannot sail up again. Of how much use 
would a steamship be, even if it could go from here 
to New York in a straight line, if it would promptly 
go to the bottom of the sea if the engine stopped or 
slowed down? That is what would happen to the 
aerial machine on aeroplane principles. 

I would submit that there are three essential tests 
to be applied to any machine which claims to be a 
flying machine: ig 

First, it should be able to rise of its own power 
from the ground level, and soar to a few hundred feet 
height; second, it should be able to hover over any 
spot on the earth for any time desirable without any 
straight-line movement; third, it should come dewn to 
earth safely from any height when the engines are 
stopped. 

From my point of view we should first meet these 
requirements before even beginning to think about 
straight-line flight. 

Any one of these three requirements is worth a 
hundred times more than a hunéred-mile straight-line 
flight. They are absolutely essential in anything 
which could seriously be considered a flying machine. 

The aeroplane I have studied long but have come 
to the conclusion that no successful flying machine 
will depend in. any way upon aeroplanes for sustain- 
ing them in the air, and the results of all the recorded 
experiments with them amply confirm me in that 
conclusion. An aeroplane has no propelling or sus- 
taining power in itself. The prime mover and the 
propeller on a flying machine alone must supply all 
the power required for sustaining the weights and 
propulsion. 

The work, then, had better be done direct, by en- 
gine and propeller, and then aeroplanes become only 
uselessly added weight and resistance, with no reason 
for their existence at all. Aeroplanes may be useful 
for balancing and steering purposes, but never for the 
two prime functions, propelling and supporting the 
weight. 

To encourage the solution of the problems on the 
right lines, a prize for a machine which would go up, 
stay up for a time, and come safely down, it seems to 
me would bring the matter into the realm of engineer- 
ing. RANKIN KENNEDY. 


Glasgow, May 4, 1907. 





THE NEW WHITE STAR LINER “ ADRIATIC.” 


BY OUR LONDON CORRESPONDENT. 


On May 16 there arrived at New York on her maiden 
trip the latest acquisition to the transatlantic fleet of 
the White Star Line, the “Adriatic.” This vessel, con- 
structed at the Belfast shipyards of Harland & Wolff, 
constitutes a new record in shipbuilding construction; 
and she is the largest vessel that has ever entered this 
port. She measures 725 feet 9 inches in length, with 
75 feet 6 inches beam, and is 50 feet deep, her gross 
tonnage being nearly 25,000 tons and displacement 
40,000 tons. Of the five largest and heaviest liners at 
present engaged in service between America and 
urope, no less than four fly the White Star flag. They 


are as follows: 


pie”... nth atn oN 003 ewte 25,000 tons. 
GS <n SC sede hat homie c open 23,876 tons. 
“Amerika” (German) ........... 23,000 tons 


St Semis gutke oad oddone See Coe 


“Cedric” . 
“CE ob in Barwa c hdagk sede .. 20,904 tons 


The “Adriatic,” it will be observed, exceeds the ton- 


431 


nage of the “Baltic” by 1,124 tons. In this Mner the 
same policy is maintained by the White Star Company 
as in the case of the “Oceanic.” Speed is, te a certain 
extent, sacrificed to comfort, while at the same time 
the vessel is given a larger cargo-carrying capacity. 
Upon the “Adriatic” many important innovations kaye 
been introduced for the purpose of relieving the trav- 
eler of any feelings of ennui. The decoration of the 
vessel is carried out upon more luxurious and sumptu 
ous lines than have been attempted in any other vessel 
of the same class. 

In seaworthiness and stability, it is anticipated that 
this liner will show a decided advance even upon its 
most recent prototypes. The ship is very strongly 
framed, divided into twelve water-tight compartments, 
and has a double bottom extending through the entire 
length of the hull. The total number of plates used in 
its construction aggregates approximately 20,000, while 
two and a half million rivets were used. The aachors, 
weighing about 8 tons each, are worked by powerful 
gear, the cables being 3% inches in diameter and 
weighing 90 tons. There has been a careful consider- 
ation of the distribution of weights; so that easy 
steaming may be possible in any kind of seaway. The 
vessel is propelled by two sets of quadruple-expansion 
engines, driving twin screws. 

With regard to the internal arrangements, a greater 
degree of roominess has been obtained. An unusual 
amount of headroom has been provided, while great 
width has been given to the upper series of the nine 
decks used by passengers. There is the continuous 
shade deck running fore and aft, with three tiers of 
deck houses, and three promenade decks alongside 
them. The staterooms are lofty, well lNghted. and 
excellently ventilated, these arrangements belug ampre- 
ciably facilitated in design by the great beam of the 
vessel and the exceptional height between the decks. 

In regard to the first-class accommodation, the “Adr!- 
atic,” in response to the growing demand, has an un 
usual number of single-berth rooms, there being no less 
than seventy-six of these apartments. The appoint- 
ments throughout are of the most sumptuous charac- 
ter, many little novelties and conveniences being freely 
introduced to dispel the feeling of being afloat as much 
as possible. The dining saloon is on the upper éeck, 
and extends the full width of the vessel, and the situ- 
ation has enabled an exceptionally airy and roomy 
apartment to be provided, with seating accommodation 
for some 400 persons. The style of decoration and fur- 
nishing is Jacobean, the genera! tone being ivory white, 
which is now so much the vogue in Burope. The 
illumination is obtained from a large dome, glazed with 
leaded glass in white and pale yellow tones, beneath 
which is a frieze of paintings representing scenes in 
Switzerland, Italy, the Yellowstone Park, and in vari- 
ous countries. The seating arrangements foliow the 
lines of separate tabies, adopted a little while ago with 
conspicuous success. 

The reading and writing saloon is on the boat deck. 
The scheme of decoration is of a delicate character, 
comprising paneling and ornamentation in low relief, 
the panels being filled with paintings of the graceful 
and imaginative school, as represented by Sartolozzi, 
Cipriani, and others. The windows are of large size. 
filled with stained leaded glass, the furniture being 
birch richly inlaid. The electric illumination {s car- 
ried out by shaded ceiling and wall lights, giving a soft, 
restful effect. The lounge is on the same deck, and is 
paneled in oak with an appropriate ceiling to match. 
The same scheme as regards windows is followed, the 
stained glass carrying figures of illustrious poets, 
painters, dramatists, and philosophers. The smoking 
saloon is of a somewhat heavier appearance, the walls 
being embellished with figured leather, the upholstery 
of the furniture to match the prevailing color being 4 
rich mahogany hue. 

Many important innovations, which wili be greatly 
appreciated, have been introduced for the convenience 
of the first-class passengers. Communication between 
the various decks is facilitated by an electric lift; a 
feature first suggested to the Cunard Company by @ 
member of the editorial staff of the Scmntiric Ament- 
can. Another new feature is a large gymnasium, 
fitted with an ample variety of apparatus, Turkish 
baths consisting of the usual hot, temperate, and cool- 
ing rooms, with plunge bath, massage couches, and 
shampooing rooms, are also provided, while the con- 
veniences in this direction are further supplemented 
by three electric baths. Photographers have a dark- 
room placed at their disposal, and there is an inquiry 
office, at which every kind of touring information 
desired by the traveler can be gained. 

The second-class accommodation is immediately 
abaft that provided for the first-class passengers, and 
consists of dining saloon, smoke room, and drawing 
room for ladies. The staterooms are decorated in 
white paneling; the smoke room is framed in oak, 
with walnut dado, the furniture being in harmony 
with leather upholstery. The ladies’ room is in satin 
wood embellished with inlaid panels, with mahogany 
furniture and dado lincrusta ceiling, parquetry floor- 
ing and stained-glass windows. The dining saioon 
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xt the full width of the ship, and is finished 
in white and gold By placing the second-class quar 


ters on the same level a the first-class, the same 


advantages as regards loftiness, spaciousness, ventila 


tion, and lighting have been inst red, 


One of the Landings of the Main Stairway. 


The third-class quarters are abaft the second-class, 
and to a certain extent in the fore part as well. Here 
spacious dining, smoking, and sitting apartments are 


provided, finished in white framing and teak dado, 
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while a great space is available in the large open 
tween decks, clear of all obstructions, for exercise and 
recreation 

The vessel is equipped with large storerooms and 
refrigerating chambers for the carriage of provisions, 


The immense tonnage of the ship gives a very large 


cargo-carrying capacity, the loading and discharging 


arrangements for which are 
Noiseless and rapid-working electric 


of the latest and most 


efficient type 


Stern View, Showing Great Depth of the Plated Structure of the “ Adriatic,” 


May 25, 1907, 


winches are instailed for handling baggage and stores, 
On the boat deck aft is the Marconi station, while the 
ship is also equipped with submarine signaling appa- 
ratus. As already mentioned, the “Adriatic,” in com- 
mon with the other ships of this line, has not bee, 


Typieal First-Class, Single-Berth Stateroom. 


built for speed, the voyage occupying some eight days 
between the two continents; but in regard to luxury 
and comfort in travel, she represents the latest expres- 
sion of the shipbuilder’s craft. 


The Writing Room. 


The Smoking Room. 


THE WHITE STAR LINER “ADRIATIC "—THE LARGEST SHIP AFLOAT. 
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CHARLES HAYNES HASWELL. 

By the death of Charles Haynes Haswell, New York 
city has lost one of its oldest, best-known, and most 
esteemed citizens, and the engineering world one of 
the most distinguished members of the profession. It 
is not often that the scope of a man’s genius is matched 
by the term of his years of life in so generous a meas- 
ure as in the case of Mr. Haswell, who was not only 
endowed with an uncommon share of the mental and 
physical qualifications which are necessary to the make- 
up of a successful practical engineer, but who con- 
tinued in the prosecution of his work, uninterruptedly, 
for over three-quarters of a century. Time laid its 
hand gently upon this veteran, and on the occasion of 
his last visit to this office, a few weeks before his 


death, his erect 
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Mr. Haswell’s services were accepted, and he was 
enrolled as a naval engineer in the year 1836. His 
promotion was speedy, and after some years duty as 
Chief Engineer, the formal title of Engineer-in-Chief 
was conferred upon him in the year 1845. He was the 
first to obtain this rank, which he held until the year 
1851. His work during this period included the de- 
signing of the complete machinery for ten warships, 
in which was embodied several of his own original 
mechanical improvements. 

Mr. Haswell was a man of fearlessness and inde- 
pendence of character, particularly where his pro- 
fessional convictions were concerned, and when the 
absurd proposal was made to build the “Missouri” 
with horizontal smokestack, the young engineer op- 





cult early building roundation problems In New York, 
He was the engineer in charge of the costly improve- 
ments now being carried on at Riker’s island, to the 
oversight of which he devoted much time in recent years, 
At the time of his death he held the position of Consult- 
ing Engineer to the Board of Apportionment, and in 
spite of his great age he went three times a week to 
his office for the performance of the duties incidenta! 
to this last-named position. Perhaps his earliest claim 
to distinction was Mr. Haswell’s construction of the 
first steam yacht, for whose designs he waa entirely 
responsible. He launched the eraft in the year 1837 
on the East River, and it is upon this fact that his 
right to be known as the father of the steam yacht ir 
based. To the world at large, however, Mr. Haswell’s 

name is most 





earriage and 
brisk, almost 
jaunty, step 
gave little in- 
dication that 
he bore upon 
his shoulders 
the burden of 
close upon a 
century of 
years. 

Mr. Haswell 
was essentially 
a New Yorker. 
Born May 22, 
1809, in North 
Moore’ Street, 
he was identi 
fied with this 
city by the ties 
of residence, 
active profes 
sional life, and 
strong affec- 
tion. After 
completing his 
education, and 
at the age of 
nineteen, he 
commenced his 
profes- 
sional life in 
the boiler 
works of 
James P. All- 
aire, the well- 
known iron- 
master. It was 
at this time 
that he took a 
step, which 
was destined 
both to bring 
honor to him- 
self and place 
at the disposal 
of one of the 
govern- 
ment depart- 
ments the ser- 
vices of one of 
the ablest en- 
gineers of the 
time. In the 
year 1835 he 
offered his ser- 
vices to the 
Navy Depart- 
ment in a let- 
ter which is of 
such timely in- 
terest that we 
give it in full: 

New York, 

Jan. 12, 1835. 

Sir: Under- 
Standing that 
our govern- 
ment are about 
making experi- 
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familiar as the 
author orf 
“Haswell’s 
Pocket 
book,” which 
has already 
passed through 
no less than 
sixty editions 
it is still a 
wel} known 
and widely 
usec technica! 
book of refer 
ence, His other 
work was his 
‘Reminis 
cences of an 
Octorenarian, ” 
a book of mem- 
oirs covering 
old New York 
from 1816 to 
1860 

On the so 
cial side of 
his character 
and personal- 
ity Mr. Haz 
well was de 
ecidedly attrac 
tive, and he 
was beloved by 
a wide circle of 
acquaintance, 
To the very 
last, bis figure 
was familiar in 
his faverite re 
sort, the Engl 
neers’ Club 

From the 
very year of its 
foundaiion, Mr. 
Haswell was a 
frequent visit 
or at tae of 
fees of the 
SvrEentTivic 
Amewican, and 
the friendship 
formed with 
its proprietors 
sixty years ago 
continued to 
the very end, 
Mr. Haswell 
having express- 
ed the deepest 
regret at the 
recent decease 
of Mr. (Orson 
Desaix Munn 
His ova death 
resulted from 
an accidental 
fall in his 
dining room, 
which dislo 
vated his shoul- 
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ments with 
steam and the 
sleam engine, for the purpose of ascertaining the 
practicability of their application for naval purposes, 
it has induced me to address you, requesting such 
information on the subject (as your leisure and in- 
clination will warrant your attention to it) both as 
respects the manner in which the proposed inquiries 
are to be made, and the objects desired to be accom- 
plished. My object is the tender of my services as a 
steam engineer and draftsman, being particularly 
anxious to pursue my profession in the employ of the 
government. Yours very respectfully, 
CuHarLes H, HASWELL. 
To Hon. Campbell P. White, 
Chairman Comm, on Naval Affairs, 





posed the proposition with such zeal as to cause his 
suspension. The failure of the ship, which he had 
predicted, so greatly enhanced his professional reputa- 
tion, that his reinstatement was promised if he would 
apologize to his superior officer—a condition which 
he, with dignity, refused to accept, stating that he 
would rather submit to injustice from others than do 
it to himself. Mr. Haswell re-entered the service of 
the navy, and after his final retirement engaged in 
engineering practice in New York. For over forty 
years he was surveyor for steamships for the Marine 
Underwriters of New York; he designed the buildings 
on Hoffman Island; built the crib bulkhead at Hart’s 
Island; and solved successfully some of the most diffi- 





and shock 
proved too much for a vitality whicl. in the opinion 
of his physician, but for the accident would have 
probably carried him to the century mark. 


+o - 





The American consul at Nankin utters 4 
his fellow-countrymen, who spend lavishly on filus- 
bound, 


caution to 


trated catalogues, on thick paper, handsomely 
which appear to be highly prized by the Chinese at 
Nankin, where the supply is at times unequal to the 
demand. As the English language is not yet a general 
accomplishment among the citizens, the consul made 
inquiries, and discovered that the leaves of the cata 
logues were being used as inside soles for shoes. 
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ECLIPSE OF THE SUN IN JULY, 1907. 


BY FREDEMIN HONEY, MWINITY COLA al 
The form of the moon's path in space, which Is the 
resuitant of two motions the earth revolution round 


the sun, and that of the moon round the earth—was 


shown in an article “How Eclipses Occur,” published 
in the Screnriric Amenican for August 11, 1906 
The motion of the moon is so slow in comparison 


with that of the earth, that each day the earth tra 


verses a distance equal to three and one-third times 
the diameter of the moon's orbit As a consequence, 
the form of the moon's path projected on the plane 
of the ecliptic is a curve without inflection; i. e., it is 


always concave toward the sun 

But the moon's path relative to the earth may be 
studied without reference to its path relative to the 
sun, for the same reason that the earth's orbit is 
usually studied without any reference to the fact 
that the sun itself is traveling through space 

The eclipses for this year are as follows January 
! a total eclipse of the sun; January 29, a partial 
eclipse of the moon; July 10, an annular eclipse of 
the sun; July 24, a partial eclipse of the moon 

As the diameter of the earth’s orbit is three hun 


dred and eighty-nine times that of the moon, it is im 
portant to emphasize this great difference in a study 
of solar and lunar eclipses. The diameters of the 


orbits of the earth and moon are correctly propor 


tioned in Fig. 1; and in order to compare them within 


the limits of this page, the moon’s orbit is represented 
circles at the dates of the eclipses 


1 July The diameter of the 


by the very small 


of the sun and moon | 
sun. which is about one and four-fifths the 
also cor 
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TABLE, 

Eclipses of the Sun and Moon from 1890 to 1909. 
1800 June 2, 16.......Nov. 25, Dec. ll 
1401 May 23, June 6 Nov. 15, 30 
1802 ~Apr. 26, May 11.O0ct. 20, Nov. 4 
1806 Apr. 15......... Oct. 9 
1804 Mar. 2), Apr. 5..8ept. 14, 28 
1885 Mar. 10,25 . Aug. 2), Sept. 3, 18 
1806 Feb. 13, 23...... Aug. 8, 22 
1807 Feb. 1....++ «+++ July 2 
1808 Jan. 7, 21 July 8, 18..... Dec. 12, 27 
1809 Jan.1l -» June 7, 22...... Dec, 2, 16 
1900... ceceecesese.- May 28, June l2...Nov. 21 
1901 opndccdenbeiss eh Whee s tenets Oct. 27, Nov. 10 
TP. dabosedss des +++» Apr. 8, 22, May 7..Oct, 16, 30 
1908 .Mar. 28, Apr. 11. Sept. 20, Oct. 6 
aie eee Sept.9 
EB cesses soecee cone. BOD. 19, Mar. 5 Aug. 14, 20 
MDB ccccccccccceces . Feb. 8, 22.......... July 20, Aug. 4, 19 
iy . scmudevne oovvees Jam, 13, 20.. . July 10, 24 
BED cote cccccdsecs Jan.3 +++ Jume 2....... Dec. 7, 22 
BD cansivcccpodesvcatictenses svoveses Jur e 3, 17. Nov. 26. Dec. 12 


. 


line of nodes, which results in advancing the dates 
of the eclipse seasons. Usually there are two eclipse 
seasons in the year; but when an eclipse occurs very 
near the beginning or the end of the year there may 
be ineluded in that particular year three eclipse sea- 
sons. This is illustrated in the years 1898 and 1899. 
The meaning is obvious. An eclipse season belongs 
partly to one year and that which immediately follows. 
December 12, 27, 1898, and January 11, 1899, belong to 


the same eclipse season. The year 1908 wili also 
include three eclipse seasons. 
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Ancient Lenses. 

Contrivances for bringing the rays of the sun to a 
focus in order to produce combustion have been em. 
ployed almost from-time immemorial. A curious pro- 
posal bearing on this point is made by Aristophanes 
in his comedy of the “Clouds.” Strepsiades, the hero 
of the play, is greatly harrassed with debts and hag 
not the wherewithal to pay. He therefore proposes to 
his master to get a stone at some chemist’s shop of 
the kind with which they kindle fire, and when the 
clerk is entering the suit, to stand at some distance 
and melt it out. As the writing tablets then in use 
were probably thin boards covered with a still thinner 
coating of wax on which the writing was done with a 
pointed instrument, it would not require great heat to 
effect the purpotBe. Besides, if, as seems to have been 
the case and custom, burning-glasses were used to 
kindle fires, they must have been of considerable size 
even in a country like Greece, where the sun shines 
very hot most of the year. Moreover, we are told, 
they were kept in the chemists’ shops for this pur- 
pose. If by any mishap the sacred fire watched over 
by the Vestal Virgins in Rome went out, it was re- 
kindled by means of a burning-glass. Polybius, when 
speaking of the siege of Syracuse by the Romans, B. C. 
214, relates that they were unable to take it from the 
side of the sea because of the engines employed against 
them by Archimedes, unquestionably the greatest me- 
chanician of the ancient world. Says he: “So true 
is it that one man and one intellect properly qualified 
for the particular undertaking is a host in himself 
and of wonderful efficacy.” The Romans were confi- 
dent that they could take the city “if 
one man could be got rid of.” He might 





diameter of the moon's orbit, is 
rectly proportioned in the drawing. Fig. 1 
also represents approximately the relative 
diameters of the sun and moon, which are 
he same proportion as the 


very nearly in 
diameters of the earth's and moon's orbits 

in an examination of the positions of 
the earth and moon relative to the sun 
during the eclipse in July, the moon's orbit 
is shown in Fig. 2 on a seale large enough 
to make clear the conditions which result 
in an eclipse. The plane of the moon's 
orbit is inclined at an angle of a little over 
five degrees to the plane of the ecliptic 
That part of the orbit which is above the 
plane of the ecliptic is represented by the 
heavy line and the part which is below, 
by the fine line 

The point N is the ascending node, where 
the moon's orbit pierces the plane of the 
ecliptic The lines joining the ascending 
and descending nodes with the center of 
the earth are the intersections of the plane 
of the moon's orbit with the plane of the 
ecliptic. Each line slowly changes its direc 
tion while the earth is revolving round the 
sun, ie it does not move into parallel 
positions : 

The position of the moon is shown each 
day from July 8 to the 13th From the 
8th to the 10th she will be below the plane 
of the ecliptic, and will reach the ascend 
ing node on the 10th, but the eclipse will 
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Ms a 


have added with equal truth that when 
a man appears in a world wholly unpre- 
pared to comprehend him, not only are 
his thoughts neglected, but his discoveries 
forgotten. The story that Archimedes 
set the ships of the Romans on fire by 


Sun means of burning-glasses is not found in 


any author who lived near his time 
Moreover, the captains of the vessels 
would hardly be so obliging as to hold 
their vessels stationary in order that the 
old philosopher might work his will on 
them. Yet the marvelous feats he ac- 
complished on the same occasion and 
vouched for by credible witnesses are 
scarcely less incredible. It may be accept- 
ed as certain that Archimedes produced 
wonderful effects by means of his lenses, 
whether they were made of glass or of 
some other material. That the ancients 
as late as the age of Plutarch knew noth- 
jng of spectacles is clear from the nega- 
tive testimony of this writer, whose works 
might be superscribed “Concerning All 
Things and Some Others.” In one of his 
table talks he tries to explain why old 
people, when reading, hold the book at 
' some distance from the eyes. He finds 
the reason to lie in Plato’s theory of vis- 
ion, which he also holds. This philoso- 
pher maintained, in common with almost 
all the thinkers ef antiquity, that sight is 











occur before the node is reached, and con 
sequently will be visible in the southern 
hemisphere. The moon will pass apogee 
the day before the eclipse (the 9th) and 
will be very near her maximum distance from the 
earth. She will therefore subtend an angle which 
will differ a very little from its minimum value. The 
sun's apparent diameter will be a little over two min- 
utes greater than the moon's, notwithstanding that the 
earth will have recently passed aphelion, and the sun's 
apparent size reduced to almost a minimum. The re- 
sult will be an annular eclipse visible from a limited 
area of the earth's surface 

it is noticeable that the seasons for eclipses recur at 
intervals of about six months, and that two or more 
eclipses may follow at intervals of about two weeks, 
when sufficient time has elapsed for the moon to make 
about one-half her revolution round the earth from one 
node to the other 

rhe recurrence of the eclipse seasons at intervals 
that average a little less than half a year is due to the 
gradual twisting of the line of nodes Fig shows 
the position of the ascending node at each of the dates 
attached, from 1890 to 1909, during which period the 
ascending and descending nodes make a complete revo- 
lution in a direction (indicated by the arrow) con- 
trary to the moon's motion in her orbit. The positions 
of the descending node are omitted to avoid confusion. 

One June 16, 1890, the moon passed the ascending 


nod On that day there was an annular eclipse of the 


sun The moon will pass the same node on June 16, 
1909. The period of twenty years includes forty-six 
eclipses of the sun, and thirty of the moon A lunar 
appulse occurs three time The following table gives 
the dates of eclipses from 1890 to 1909 inclusive, and 


is arranged to show the effect of the rotation of the 
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Water in the Earth, 

In a discourse recently delivered at the Royal In- 
stitution in London, in regard-to ore deposits and their 
distribution and depth, Prof. John W. Gregory presents 
an astonishing view of the condition of water at tem- 
peratures above its critical point. It is evidently his 
opinion that the elements of water are not combined 
with each other above the critical temperature of lique- 
faction, for he says: “Water, although its constitu- 
ents may come from vast depths within the interior, 
is limited to a depth of perhaps only six or seven 
times the depth of existing mines. The lower limit is 
due to the internal heat of the globe. . . Now 
water cannot exist at a. temperature higher than its 
critical point, 687 deg. F. . . . At depths below 
about 37,000 feet the temperature would be above the 
critical point of water, which therefore could not exist 
as such. Its elements would be given forth as sep- 
arate gases from the slowly cooling magma; the gases 
would rise, and having passed into a zone with a tem- 
perature below the critical would combine to form 
water.” The author has confused the critical tempera- 
ture of liquefaction, 358 deg. C., with the temperature 
of dissociation of water, which is probably about 2,500 
deg. C. The only change which water undergoes at 
its critical temperature is the loss of its surface where 
it is in contact with a gas or vapor, no matter how 
great the pressure may be. If the view set forth in 
the quoted extract were true, the maximum tempera- 
ture to be obtained by the combustion of hydrogen 
and oxygen would be 687 deg. F., which is near the 
boiling point of mercury.—Chem, News. 





produced by a sort of fluid substance pass- 
ing from the visible object to the eye, 
somewhat in the shape of a cone, the eye 
being the apex. When the organ becomes 
weakened by age this attenuated substance is too in- 
tense to permit normal vision; so in order to weaken 
it the object must be held farther away. He finds a 
confirmation of this theory in the habits of those 
animals that seek their prey by night when their sight 
is most acute. The fluid emanating from the object 
is too strong to be properly commingled with the power 
of vision, as he expresses it, possessed by these ani- 
mals, but is so weakened and diluted by the surround- 
ing darkness as to enable them to see at their best. 
This may seem to us very puerile; it ceases to be so 
when we remember that to this day no one has been 
able to answer the question, How do we see?—Dr. 
C. W. Super in Popular Science Monthly. 
— 

Completion of One Tube of the Belmont Tunnel, 

Engineers walked through the north tube of the 
Belmont tunnel on May 16 from Manhattan to Long 
Island City and then returned to the meeting point of 
the two shafts to celebrate the nominal completion of 
one of the most remarkable tunnel engineering jobs 
on record. Shields of the north bores joined about 
midway between the Man o’ War reef in the middle of * 
the river and Long Island City, the connection being 
made in solid rock. 

The north tube will be ready for trains of the New 
York and Long Island Railroad Company by August 1. 

It will be at least two months, according to St. John 
Clarke, one of the engineers in charge, before connec- 
tion will be made in the second or southeast tunnel 
between the reef and Long Island City. 
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BUILDING A TOWN SITE BY SUCTION DREDGE. 


BY DAY ALLEN WILLEY. 
a recent issue of the ScrentTIFIC AMERICAN ap- 


In 

peared an interesting description of how the city of 
Galveston is being rebuilt upon the sand—-but sand 
of such a character that the community can well be 
said to be upon a solid foundation. The work which 
is being done in raising Galveston Island farther 
above the sea level is indeed a noteworthy engineer- 
ing feat, and is an indication of what can be accom. 
plished by using the modern suction dredge 


It is an interesting fact, however, that another site 
for a city is being created on the New Jersey coast— 
entirely by mechanical methods—which in magnitude 
rivals the undertaking at Galveston. The town of 
Cape May, N. J., takes its name from the point which 


marks the junction of Delaware Bay and the Atlantic 
Ocean. The community is situated a few miles north 
of the cape proper on the Atlantic coast It occupies 
a portion of a low flat peninsula. From the northern 


end of Cape May to what is known as Cold Spring 
Inlet the formation is principally salt meadows, a por- 
tion of which is covered with water at high tide, and 
during storms is frequently completely submerged 
With the exception of a row of sand dunes immediate- 
ly upon the beach, all of this land is but a few feet 
above the sea level even at low tide. Like other 
marshes of the same character, it is densely covered 
with grass and other vegetation, and its formation 
near the surface is a mixture of loam and clay, which, 
on account of the action of the water, has become a 
mud bank covered with slime. This portion of the 
seacoast has been entirely valueless, and a menace to 
the public health on account of the gases arising from 
it: while it has been a prolific breeding place for 
mosquitoes. 

About two years ago the idea of making some use 
of this marsh meadow was agitated. An investiga- 
tion was made by engineers, who decided that it could 


be filled in by 
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prises about 5,000 acres, extending about four miles 
north and south with a width varying from one to 


raised to a minimum height of 15 feet above its ordi- 


























Interior of the Ladder, Showing Shaft Driving the 
Agitator and the Bearings in Which the Shaft Rocks. 





but that at Cape May will require the removal of 
over 30,000,000 cubic yards before it is entirely com 
pleted, and will probably be the most extensive exca 


vation project which has yet been attempted in the 
United States. 


In the scheme at Cape May it may be said that the 
marsh land is literally turned upside down-—but a 
small portion of the material on the surface being 
available for filling, and the bulk of it being 
from below the water level! Po excavate and remove 





secured 


the material a type of excavator has been placed in 
service which differs radically from the majority of 
machines of this class. Perhaps the most interesting 
feature of the type of dredge that is eniployed is the 
agitator, by which the materia! is loosened and sep 
arated. This is a powerful circular cutter consisting 


of curved steel blades set in a framework which is 


designed on the principle of the ordinary cutter on a 


lawn mower. The outward end of tl ittir head 
on the largest dredge is & feet in diamet: ind 6 feet 
in length. As the illustrations iow, fit f 

to a steel shaft leading backward to an eagine mount 


ed on the front portion of the dredge, which is used 


exclusively to revolve it. This engine ts of 200 horse 
power. The cutting head and its driving cylinder are 
suspended in what is termed a ladder, which is set 
into the forward portion of the hull and {fs connected 
by swinging joints, so that it can be raised and lower 
ed by a block and tackle extending from the outward 
end of the ladder over a heavy wooden framework 
bolted to the hull. On the largest dredge in service 
the “General Mackenzie.” this ladder is 75 feet in 
length. It also supports the suction pipe leading into 
the cutting head. The pipe is 30 inches in diameter 
and it is connected with a centrifugal pump which is 
driven by a three-cylinder engine of 1.590 horse-power, 
the cylinders being 42, 28, and 14 inches in diameter 
respectively. The discharge pipe served by the pump 
is also 30 inches in diameter. It is constructed in see 

tions, and it is 


upported in the 





means of _hy- 
draulic excava 
tors to such a 
distance above 
high tide as to 
prevent its  be- 
ing submerged, 
and could thus 
be utilized for 
a town site, or 
for some other 
purpose. T he 
question next 
arose as to the 
best method of 
obtaining t he 
enormous 
amount of ma 
terial which 
would be re 
quired to raise 
the meadow to 
the proper alti 
tude With the 
approval of the 
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, water upon 
pontoons in the 
usual manner 
As may be 
imagined this 
excavator is of 
very large ca 
pacily It will 
take out 10,009 


vards ol 





material in a 
day of ten 
hours, and dis 
charge it at a 
distance of 
7,000 feet, or 
over one mile 
from the point 


of excavation, if 


desired Vhen 
in ervice, the 
excavator works 
entirely upon 


the submerged 





formation The 





government, i t 


was decided to The Discharge End of the Pipe. 


entirely remove 

a section of the formation adjacent to Cold Spring 
Inlet—to form a harbor of refuge for sea-going ves- 
sels, by enlarging the inlet from its present depth of 
8 feet at low tide to a minimum depth of 35 feet, the 


average depth of the harbor to be at least 35 feet. 
An idea of the extent of the project can be gained 
when it is stated that the area to be filled in com 


Stern View of the “ Mackenzie,” Showing Discharge Pipe. cutting 


werage and drainage systems. 
which will be entirely remov- 
acres, and most of it 


The section of meadow 
ed contains nearly 500 
excavated to a depth of nearly 40 feet below the sur- 
face of the water, in order to secure sufficient “filling” 

The Galveston project calls for the 
11,000,000 cubic yards of material; 


for the town site. 
by spuds of Oregen pine, and can be readliy handilec 


head is 


pressed against 


the bank, and rapidly disintegrates the earth and 
other material, causing the portion above te become 
undermined and fall into the water, where if becomes 
so loosened that it can be drawn through the suction 
pipe. in a semi-liquid state, and readily carried to the 


point of discharge. Each of the excavators is moored 


























Agitator Lifted, Showing Design of Cutting Head. 


BUILDING A TOWN SITE BY SUCTION DREDGE. 


The Agitator and Suction Pipe Submerged and in Operation. 
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controlled by 
purpose 


swing lines, which are 
devoted entirely to 


dredges are provided with individual 


neans of 
ixillar engines this 
All of the larger 

plants; so that the work can be carried 


On the largest excavator 


electric light 
on night and day if desired 
a crew of fifty men is employed, divided into shifts of 
This number is sufficient for all 


manual 


elght hours each 


labor 
is filled in to the requisite 


purposes requiring 
As fast as the meadow 
lines ave*removed to another section 


with 


height, the pipe 


Around it is constructed a earthwork, 


dam of 


openings or weirs left at frequent intervals through 


which the water escapes. On the section of the filled 


land nearest the ocean, the water discharged through 


been carried into the sea by means 


employing this method, the only 


the corduits has 


of a pipe line By 


work required, except that performed by the exeava 
tors, has been to grade the surface with horse machin 
er) Fortunately, most of the material which has 
been taken out of the meadows consists largely of 
sand, from which the water escapes quickly, leaving 
a dry and firm formation Already an eight-story 
hotel has been constructed upon this made ground 


without any difficulty due to settlement 


said that a new city is being created 
marsh, for the portion which 


7,500 


It can well be 
upon this worthless salt 
area to allow 


is being 


filled in is of sufficient 
dwellings to be erected in addition to the necessary 
space for streets and avenues. A sewerage system is 
being constructed which will drain into Delaware Bay; 
but owing to the slight fall, the system will be served 
by a pumping station having a capacity for handling 
hour. At the time, five 
excavators are marsh to a depth of 
{0 feet at the rate of ten acres a month. It Is 
of these dredges, 
of Baltimore 


360,000 gallons an present 


removing the 
about 
that the iargest 
which was designed by Mr. Frank Furst 
at Orange, Texas, and towed up the Atlantic 


an interesting fact 


was built 
mast to Sparrows Point, where its machinery was in 
stalled. It was then taken by sea to the present scene 
This excavator probably has the larg 
n the world for removing material 
The work is being performed 
under the supervision of Ellis Thompson, chief engi- 

neer, and Charles W. Tarr, resident engineer 
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A CURIOUS ILLUSION. 
BY GUSTAVE MICHAUD, OO®8TA RICA STATE COLLEGE. 

anything, the image of 
retina as it 


of operations 


est capacity of any 


by the suction method 





When we are looking at 
what we see paints itself on the 
the ground glass of a photographic camera, upside 


would 
on 
Through some nervous process we invert again 
image and set it or rather see it right. In 
opposite operation is 
artifice, is 
retina is 


down. 
the upset 
the following experiment the 
An image through 
made to paint itself right side up on the 
turned over by the general upsetting process and ap- 


made which, some 


pears to us to be upside down 
Take two pieces of dark-shaded pasteboard. In the 
eenter of one, bore a pin hole. Near a corner of the 
other make a cluster of three pin holes arranged about 
ea the angles of an equilateral triangle, and at a dis 
tanee of about 1-16 of an inch from one another. Lay 
on the table before you a well-lighted sheet of printed 
matter. Place the card with the three holes in con- 
tact with your eye, and through the cluster of three 
holes look at the center of the other card, this being 
placed between your eye and the printed matter at a 
distance of from two to four inches from your eye 
The cluster of holes through which you are looking 
will then seem to you to be a single aperture and the 
single hole in the center of the card which you hold 
will seem to you to have 
you will distinctly perceive, 
through each one of 
read a different part of the 
holes are 


far away from your eye 


vanished but, instead of it 


on the same card, three holes 


which you can easily 


printed text These three unlike those 


which you made on the card kept near your eye, for 
arranged thus: ,°, those on the card 


be arranged in the opposite 


if the latter are 
which you examine will 
way: *,° and vice versa 

As the single luminous hole on the card you hold 
is still abnormally close 
to it, its image will be formed behind the 
the rays will strike the retina before 


at a distance from your eye 
retina or, 
in other words 
meeting In ordinary circumstances this fact 
the image to be blurred, but as, in this 
thin pencils of light are admitted, the rays of which 
they are made may be considered as nearly parallel 
and a tolerably good image of the hole will be formed 
some distance of the point where the rays 
Photographers take advantage of that property 
pencil of light whenever they use a small 
Moreover, us the 
before having 
form on the 


causes 


case, only 


even at 
meet 
of a 


diaphragm to get 


thin 
depth of focus 
strike the retina 
crossed each other, the triangle they 
retina is arranged just as it is on the card, right side 
up The element, however, blindly upsets 
this image as it does upset ordinary inverted images, 


pencils themselves 


nervous 


and this gives us the queer sensation of seeing upset 
what we know to be erect. 


if the card with the central hole is now slowly 
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drawn farther away from the eye the three luminous 
each other and finally unite into one 
The position of this coincides 


holes get nearer 
and the same image 
with that of the retina, 
At that stage of the experiment, if the observer is 
short sighted, slight degree, he will find 
that, on withdrawing the card still farther, nearly at 
full arm length, the three luminous dots 
but, this time, right side up. Owing to an abnormal 


even to a 


reappear, 

















A CURIOUS OPTICAL ILLUSION ILLUSTRATING 
INVERSION OF IMAGES. 


convexity of the crystalline lens the image is formed 
before the retina; the luminous pencils have crossed 
other before striking the ret‘na; the image is 
the eye inverts it again and it is therefore 


each 
inverted; 
seen right side up. 
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AN X-RAY STEREOSCOPE. 
BY DR. ALFRED GRADENWITZ, 
with the use of X-rays for medical 
important tasks, as is well 


In connection 
purposes one of the most 
known, is to ascertain the location of foreign objects 
Now the depth of such foreign 
by taking two 
However, 


in the human body. 
bodies can be generally found only 
views from points ninety apart, 
this process is frequently rather troublesome, requir- 
ing as it does a placing of the patient in different 
positions, which is not always practicable. Moreover, 
frequently prevent the taking of 


degrees 


the heavier bones 

such views. 
Endeavors have therefore been made ¢ 

X-ray diagrar 


late to pro- 
! to determine 


duce stereoscopic 

















THE X-RAY STEREOSCOPE INVENTED BY DR, GILLET 
OF BERLIN. 


from the plastic picture the desired depth. In this 
process, however, which has been applied with more 
or less success, the relief is only apparent, being due 
to the lack of sharpness of a combined picture pro- 
duced by superimposing a negative and a positive 
X-ray diagram. The results derived from the inspec- 
tion of such pictures thus hardly justify the expend- 
iture of time and trouble made in preparing them. 
Dr. J. Gillet, a military surgeon, of Berlin, has 
suggested a novel method, dispensing with the pro- 
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duction of relief effect and securing in place thereof 
an accurate measure of the depth in question. The 
“X-ray stereometer” invented by him and constructed 
by Heinz, Bauer & Co. is based on the well-known 
principle of stereoscopic vision. 

If two corresponding stereoscopic points 
(that is to say, two corresponding points on photo- 
graphs of the same object, obtained by displacing the 
objective through the distance between the eyes) be 
inspected in such a way that the left-hand picture jg 
observed by the right eye, and the right-hand picture 
by the left eye, the convergence of the optical axes 
will result in the two corresponding points being com- 
bined to a stereoscopic picture suspended in space, 
the crossing being the point at which the picture 
This point can be located in the following 


picture 


appears, 
manner with the naked eye: 

A pointed object, e. g., a pencil, 
between the two corresponding points, 
in front of the latter, and while the pencil is slowly 
approached toward the right angles to the 
plane of the picture, both eyes should attempt simul- 
taneously to fix the picture points and the point of 
the pencil, when the former will be found to approach 
each other more and more as the pencil point is 
moved away from them until they finally coincide 
with the latter at a single point, the crossing in ques- 
tion. Whenever the pencil is moved a short distance 
sideways, forward, or backward, the crossing is at 
once decomposed into two different points, thus show- 
ing the accuracy with which this point is located. 

The of the crossing from the two corre- 
sponding picture points is dependent on the distance 
between the eyes and the picture and, on the other 
hand, on the mutual distance of the axes of the eyes, 
being the greater as the latter is smaller and the 
former greater. The distance of the eyes from the 
picture has, however, alone to be taken into account 
in ordinary practice, the mutual distance of the axes 
of the being constant, viz., equal to 
about 65 millimeters (2.6 inches). 

From the above, it will be readily understood why 


is kept midway 


immediately 


nose at 


distance 


eyes generally 


it is only necessary to prepare two corresponding 
X-ray diagrams with a lateral displacement of the 
X-ray bulb of some 65 millimeters, in order imme- 


diately to read (after adjusting for the crossing with 
the naked eye) the distance between the X-ray plate 
and the foreign body in question; the vertical dis- 
tance between the anticathode and photographic plate 
(viz., the focal distanee) should obviously be given. 
The tubes aa’, bd’, ce’, 
consisting of three sections, when fully 
extended, to a focal distance of the X-ray tube of 24 


inches, which, after folding cc’, decreases 20 inches, 


parallel extensible brass 


correspond, 


and after also folding bb’ from 4 inches to the 
smaller focal distances of 1.6 inch and 1.2 inch re- 
spectively. 

The glass plate, s, provided with a vertical milli- 


meter seale, serves as searcher, and is adjusted longi- 
tudinally of the instrument and of the 
X-ray shade of the foreign body in question, by means 
of two special pinions. The millimeter scale plays 
the same part as the pencil point in the fundamental 
experiment described above, allowing the depth of the 
be determined. By means of 
points of the stereogram can 
regard to the lenses d and @, 


transversely 


image to 
foot 


stereoscopic 
two pointers the 
be so adjusted with 
as to be traversed by the lines of vision striking the 
picture. These lenses, secured to the front ends of 
the brass tubes, cc’, are situated apart a distance of 
2.6 inches. 

Measurements are carried out by means of the ap- 
paratus in the following manner: 

The X-ray stereogram, covered with a squared cellu- 
loid sheet, is so adjusted that its foot points coincide 
with the pointers. The tube having then been drawn 
out to the actual focal distance, the stereoscopic pic- 
ture should be searched by means of the glass plate, 8, 
until it is cut by the vertical black line on the glass 
scale. The distance of the glass plate from the stereo- 
gram should finally be read on the millimeter scale, 
whereby the distance of the foreign body will be 
obtained. 

This process, it is true, implies the capacity of 
stereoscopic vision, that is, the capacity of imparting 
to the axes of the eyes a certain convergence toward 
the center. In the case of observers lacking this 
capacity or having no practice in this respect, the 
process will be a little more complicated: 

The right eye having been closed, the glass scale 
should be so adjusted by means of the left eye that 
its black middle line passes through the right-hand 
shadow of the object in question. The left eye should 
next be closed and the right eye be used in the same 
way for adjusting the left-hand shadow. After thus 
finding a position of the middle line in which both 
requirements are complied with without any altera- 
tion, that is, simultaneously, tle scale line will have 
been brought to the proper position, and by simply 
reading its distance from the plate on the scale of the 
pin the height of the foreign body above the sur- 
fa Y*of tho plate will be found. 
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RECENTLY PATENTED INVENTIONS. 
Pertaining to Apparel, 

HAT-GUARD.—H. Saunpry, New York, 
N. Y. ‘The purpose of the inventor is to pro- 
vide a guard applicable to any form or type 
of hat and comprising a strap and retaining 
sections, these sections being permanently at- 
tached to the hat in such manner that while 
securely held in position they are concealed, 
and the strap section being of such character 
that it can be expeditiously attached to or de- 
tached from the retaining sections. 


Electrical Devices. 

ELECTRIC ALARM-CLOCK. J. F. Rop- 
gers, New York, N. Y. The object of the in- 
yention is to provide a new and improved 
electric alarm clock more especially designed 
for use in factories and other places, and ar- 
ranged to give an alarm at predetermined 
heurs, such as indicating the time for starting 
and quitting work 

PORTABLE ELECTRIC-LIGHT CABINET. 

il. H. Roperrs, Lexington, Ky. It is espe- 
cially designed by the inventor to provide a 
portable apparatus which the patient can ap- 
ply himself to the various parts of the body 
in home treatment and which shall be so con- 
structed as to be conveniently handled and 
applied and which will permit various colors 
of light to be separately or simultaneously 
used and which shall be free from all risk of 
fire. 

ELECTRIC HEATER FOR METAL-WORK- 
ERS.—J. O. Luruy, Austin, Texas. The in- 
vention is an eiectric heater of novel con 


struction of parts and certain reagents form | ing, and purifying wines and 
ing a bath for utilizing the electric current | method employed being a continuous one, com- 
through the bath to raise to a red heat any | mencing at the still or rectifiers, and ending 


piece of metal plunged into this bath. It en- 
ables blacksmiths, machinists, and other metal 
workers to quickly and conveniently heat 
metal to a welding temperature without the 
use of a forge or a fire. 

Of Interest to Farmers, 

CATTLE-GUARD.—C. Lone, Paha, Wash. 
The invention pertains to improvements in 
cattle guards designed to be placed at railway 
crossings or at other points along a railway, 
an object being to provide a guard of simple 
construction, that will prevent the crossing of 
cattle and without danger of hurting the 
animals’ feet 

DISK HARROW.—C. N. Cass, Spangle, 
Wash. One purpose of the inventor is to con- 
struct a disk harrow or similar implement in 
two sections, a forward and a rear section, 
and providing means whereby the sections can 
be adjusted independently or relatively to each 
other and held in adjusted position, the parts 
being released for adjustment by the driver 
but the actual adjustment being performed by 
the team. 

HAY-STACKER.—D. D. Oagtivin, Lee, Nev. 
The aim in this case is to provide a form of 
stacker, adapted especially for stacking hay 
from buck rakes, and to so construct the ma 
chine that the fork conveyer can be speedily 
and conveniently raised and lowered, and 
wherein when the conveyer reaches the highest 
point in its ascent it will automatically dis- 
charge its load in such manner as to deliver 
the hay in the middle of the stack, rather 
than at one side, as most stackers do. 

CULTIVATOR.—J. J. Svatper, Meade, Kan. 
Mr. Stalder’s invention refers to improvements 
in cultivators and more particularly to that 
class of cultivators designed to cultivate al- 
falfa closely, destroying weeds, grasses, etc., 
without destroying the alfalfa plants. The 
cultivator may be used for other purposes. 

PLOW.—R. J. Vickery and J. J. Dins- 
More, Clark, 8. D. The invention is an im 
provement particularly in plows arranged in 
gangs. The implement may be connected with 
any suitable form of traction engine to which 
end the inventors secure to the front side of 
the draft bar a _ triangular wooden draft 
frame connected to the draft bar and having 
a central iron draw bar extending across the 
frame at the middle thereof and provided at 
its front projecting end with an eye which 
may be coupled with the traction engine or 
other draft apparatus. 





Of General Interest, 

STRINGER FOR STAIRCASES.—C.  F. 
STerBER, New York, N. Y. In the present 
patent the invention has reference to stringers 
for staircases and the like, and the object of 
the improvement is the production of a 
stringer having joints of an improved form, 
giving the stringer great durability and 
strength. At points along the facing stringer 
the materia! is pressed to give an ornamental 
finish. 

DENTAL INSTRUMENT.—A. B. Prentis. 
Marshfield, Ore. This instrument or appli- 
ance is adapted for holding the tongue and 
cheek away from the teeth while being filled 
or crowned and preventing access of saliva 
to them. The instrument may be quickly ap- 
plied in the position required for use, and 
causes no discomfort to the patient 

SAFETY OR RESTRAINING DEVICE.— 
Manet BE. McCatmontr, Warren, Pa. The de- 
vice is especially designed for use in hospitals 
and asylums, or by the general nursing and 
medical profession, for restraining the move- 
ments of the delirious, insane, or unruly, in- 
cluding infants and children, who have to be 








held or restrained in bed, and the invention| the flame is blown, since in any deflection of 
relates particularly to restraining of limbs,|the flame, one or more of conducting exten- 
arms and legs, of the patient. sions would receive heat, and the same be con- 
BRICK-SUPPORTING PALLET.—B. Jac.| 4veted into the lamp-body to the tubular por- 
quart, South River, N. J. The invention re-| tien of the wick-tube, keeping the latter suit- 
lates to brick-supperting pallets and to aj] bly heated for retaining the fuel in melted 
truck for passing the same into and out of | “uid condition. 
the kiln. In reference to this invention it 
may be stated that a lot of 10,000 of these Household Utilities, 
pallets have been in daily use for over seven BATH-CABINET.—Jeanne FB. Francover, 
months without giving any trouble for re-| san Francisco, Cal. This cabinet is organized 
pairs. with another piece of furniture such as a 
CEMENT.—T. Jones, Acme, Texas. The} bureau, a desk, or a chiffonnier, so as to be 
object of the present invention is to produce aj completely housed and concealed, and present 
material of the general nature of so-called| the appearance of an ordinary piece of furni- 
Keene’s cement, this inventor’s product being | ture, and giving at the same time the advan 
a material of the highest grade and excellence | tages of two or more pieces of furniture in 
and made by the most direct and economic| one construction and thereby greatly econo- 
method. Only one calcination is employed.|mizes space so that it may be located In a 
Plasticity and ultimate hardness are brought | bed room or office without either offending the 
about by chemical substances added together.|eye or losing for other purposes the value of 
PROCESS OF MAKING SMOKELESS | the space it occupies. 
POWDER.—M.- A. G. Himataya, Washington, COOKING APPARATUS.—J. R. Apbams, 
D. C. The invention relates to an explosive,| Kenosha, Wis. The invention relates to con 
composed of chlorate of potash, starch, and ajtainers adapted to receive vessels of partially 
siccative oll. It consists in a novel proeess in| cooked food, which after having been brought 
which chlorate of potash in an impaipable|to the boiling point or cooked for a short 
powder is incorporated in the grains of starch|length of time in any suitable manner are 
without gelatinizing or destroying the struc-| tightly sealed and inclosed within the walls. 
The heat retained in the vessel of partially 
cooked food is thus prevented from being dissi 
ALCO-| Pated and the food continues to cook for a 
UL. considerable length of time. Steam is pre- 
vented from escaping to moisten, warp, or soil 





tural grains of the starch. 
APPARATUS FOR REFINING, 
MELLOWING, AND PURIFYING 
HOLIC LIQUORS.—J. F. Durry, Chicago, 
One purpose of the improvement is to perfect 
a system in which automatically-operating | the device. 
agents are involved for aging, refining, mellow- SAD-IRON.—J. F. Winiey and E. W. War- 
liquors, the |SON, Versailles, Ill. The object of the im 
provement among others is the provision of 
a comparatively cheap, simple, and effective 
receiving tank or cistern from which | self-heating iron, presenting a neat appearance 
without any overhanging or cumbersome parts 
likely to interfere with its proper use. This 
object is accomplished by the invention. 


AGING, 


at the 
the liquor is drawn off into barrels. 

FOUNTAIN-PEN.—F. Y. Brenron, Belle- 
ville, Ontario, Canada. The invention refers 
to fountain pens such as are used chiefly for 
the purpose of marking goods or packing Machines and Mechanical Devices. 
cases. The object. is to produce a pen of this! smwING-MACHINE HEMMER. — THeresp 
class which will provide a reservoir for the|s gsowama, New York, N. Y. In this patent 
ink, and which will provide means for feeding the invention relates to hemmers designed to 
this ink in sufficient quantities to the pen-| ne attached to sewing machines, and has for 
point. its object to provide means simple in construc- 

FINGER-GUIDE.—J. A. Evans and J. F./ tion, effective in operation, and adapted to 
Wo rr, Deer Lodge, Mont. The invention re-| readily form a hem of any desired width. The 
fers to instruments of the cornet or horn type,| device is preferably attached to the presser 
and its object is to provide a guide arranged|foot of a sewing machine and disposed in 
to prevent or check all superfluous or upward|front of and adjacent to the stitch forming 
movement of the player's fingers when raised | mechanism. 
from the actuated valves, thus facilitating ADJUSTING DEVICE FOR CAMERA LU- 
speedy and difficult fingering of quick passages | ¢7pas.—A. Taytor, New York, N. Y. The ob- 
in the piece to be played. ject in this instance is to dispense with dis 

EQUALIZING APPARATUS.—C. C. Grimes, | advantages found in adjusting devices now In 
Haskell, Ind. Ter. In this patent the inven-| general use. This is accomplished by means 
tion is an improvement in equalizers compris-| of an adjustable clamp adapted to be attached 
ing in connection with the platform and the|to the body tube of a microscope, instead of to 
frame in connection with which said platform|the draw tube, and mechanism mounted upon 
is movable, means whereby the platform mayj|said clamp, adapted to support a camera 
be retained in the same plane or planes paral-| lucida, and adjust the axis of sald camera 
lel to its normal position when depressed at] relatively to the axis of the microscope. 
any point throughout its surface. The inven- CLAMPING DEVICE.—C. L. SIMMONs, 
tion can be embodied in a bedstead and em-|payenport, Wash. ‘The purpose in this case 
ployed in supporting car beds, wagon beds, in|;. to provide a device or cradle, for con- 
buffers, and the like. venient attachment to monuments, pillars, and 
_— like heavy articles and for securely gripping 

Hardware, the same, to permit of hoisting or lowering 

MASONRY TOOL.—P. J. Courrney, Bliza-|the article in the quarry, shop, cemetery or 
beth, N. J. The objects among others in this | other place, and without danger of the article 
case are the provision of a tool for handling | toppling over or the clamping device becoming 
the mortar in building construction, and form-| loose or detached. 
ing the joints of the same between several POWER TRANSMISSION.—G. 8. BLUE 
layers of building material. The inventor has|paum, Billings, Mo. The invention pertains 
combined with an ordinary trowel, in a man-|to devices for converting reciprocating motion 
ner that its usefulness is not impaired, a|/into rotary motion, and its aim is the provi 
jointer, comprising beads so arranged that/sion of power transmission more especially de- 
they can be brought into action without in-| signed for transmitting the power of wind 
convenience or loss of time as is attendant} mills and like motors to other machinery, and 
when these functions are performed by sep-| arranged to steady the motion when the motor 
arate devices. runs light or heavy. 

LOCK-BOLT.—U. G. Smirn, Lansford, Pa. HANGING STAGING - HOIST. Fi 0 
The purpose of the improvement is to provide} Clarke, Pittsburg, and A. G. Ross, Wilkins 
a very simple and effective lock bolt adapted| burg, Pa. This hoist is adapted to be sus 
as a locking bolt and nut for an end of a| pended at the side of a building and used by 
vehicle axle, for example, or for use wherever] brick masons, painters and others. The in 
an ordinary bolt and nut is applicable and|ventor aims to produce a device capable of 


it is desired to lock the nut and bolt against/ easy, vertical adjustment, especially avoiding 
such 


turning. complicated and expensive mechanism or 
meneame as would interfere with the free movement of 
Heating and Lighting. the workmen on the stage or platform. 
SHIELD FOR HEATING-COILS.—P. 8. WASHING-MACHINE.—I. N. Conne.s., Bal- 


Knotu, New York, N. Y. The coils are such|jeys Mills, Ohio. The intention in this im- 
as are used in schools, offices, stores, and other| provement is to provide a machine which is 
buildings and places, and the object of the in-| simple in construction, effective In operation 
vention is to provide a shield arranged for|and durable in use, adapted to be handled by 
convenient and quick attachment to the coil| the most unskilled person without injuring the 
without requiring any addition or a change] finest or coarsest fabrics contained therein, 
in the construction and arrangement of the]and capable of being operated with the least 
possible strength and exertion. 

VIBRATING ROLLER FOR PRINTING 


heating coil. 

CARBID-FEED FOR ACETYLENE-GAS 
GENERATORS.—N. D. SHarrer and J. 8.| PRESSES.—BE. Nicnoson, 628 West Hillsdale 
Benton, Johnstown, Pa. The feeder com-| Street, Lansing, Mich. One of the purposes 
prises a main discharge pan, and an inter-| of this invention is to provide a color vibrator 
rupter or cut-off pan, rigid with said pan and|/for printing presses adapted for use in con 
both of said parts being secured to a shaft by | nection with distributing rollers where differ 
the rocking or oscillation of which the desired | ent colors are to be printed at one Impression, 
operating movement may be given to thejand to provide a device capable of being 
feeder. When properly proportioned to the| quickly and conveniently set up for adaptation 
size generator it is to feed, the device will|to any number of colors, and to act in con- 
drop approximately a uniform amount of car-| junction with distributing rollers of the or 
bid at each operation dinary type. 

MINER’S LAMP.—-R. L. Graves, Sumpter, VERTICAL-SPINDLE MOUNTING FOR 
Ore. This lamp is adapted for burning paraf-| WOODWORKING - MACHINES. A. Mayer, 
fin-wax or other solid fuel. With a heat-con-| Winton, Minn. This improvement has refer- 
ducting wick tube, the fuel is retained in]|ence to the mounting of the vertical spindles 
fluid condition no matter into which direction] of woodworking machines, and especially ap- 

















plicable in connection with the mountimg of 
the vertical spindles which carry the cutters 
used in finishing the edges of lumber, er in 
cutting matching tongue grooves. 

PULLEY.—J. B. Dunuay, Talsa, Ind. Ter. 
More particularly thia invention relates te 
drive pulleys for shafting, but comprehends 
the general subject of gear-wheels and similar 
driving or driven wheels. It is directed to 
the pulley or gear-wheel fastening means and 
also to a peculiar construction of a two-part 
hub. 

POST-HOLE DIGGER.--D. A. Gray, Chat 
tanooga, Tenn. In the operation of this ma 
chine the connecting reds being preferably set 
to regulate the depth of the cut as desired, 
the drive shaft may be turned, thus operating 
to turn the cutter te form a bole of the de 
sired depth, Lugs are provided with clamping 
screws so thatewhen desired the casing may 
be held upon the main shaft with the springs 
under tension. 

GRAIN SEPARATING AND VITRIOLIZING 
MACHINE.—A,. R. Fraauson, Colton, Wash 
The invention refers to improvemenis in ma 
chines for separating wild oats from. wheat, 
parley, or other grain, the main objec: being 
to provide means for treating the grain with 
a cleaning solution to kill the smut germe 
thus promoting the growth of the grain 
Prime Movers and Their Accessortes, 

TURBINE.—B. L. ScHaun, Baltimore, Md 
Broadly stated, this apparatus involves a tur- 
bine of the radial flow type and which is 
coupled with an air compressec arranged to 
store air under pressure, which air ts utilized 
for starting the turbine, and when that opera- 
tion becomes normal the air ie employed to 
mix with a fuel forming a combustible com- 
pound which is burned in the combustion 
chamber of the apparatus, the expanding gases 
resulting from such combustion being directed 
through the turbine to drive the same. 

ROTARY ENGINE.—H. L. Bakken, Green 
ville, and L. BH. Inisnu, Belding, Mich rhe 
invention consists in the construction and at 
rangement of abutment vaivee; in the con 
struction and arrangement of the revolving 
piston ; in means for connecting this piston to 
its driven shaft, and aiso further in the spe 
cial combination with the piston, cylinder, 
shaft, and governor of a concentrically ar 
ranged cut-off valve for automaticaliy adjust 
ing the admitted steam to the load and using 
the steam expansively. : 

FIRE-BOX FOR STEAM-BOILER FU- 
NACES.—J. Lavinestone, Montresi, Canada. 
The inventor designs, first, to contribete te 
the strength and stability ef the beller around 
the fire-box by maintaining, while in service, 
the natural elasticity of the material, avoid 
ing the burning of the inner ends of the atey- 
bolts and avoiding strains which exist between 
the stay-bolts and outer and inner walis of the 
box due to high temperature of wnequal dis 
tribution. Secondly, to secure mere perfect 
combustion of, usually, uneconsumed carhon 
Thirdly, to assure continuous prodection of 
free hydrogen in the box, and fourthly, to give 
relief from explosion. 

Ratlways and Their Accossories, 

CAR-COUPLING.—A. M. Knyarr, Portiand, 
Ore. This coupling is an improvement in 
couplings of the Janney type. The curved 
locking arms, or “knuckles,” ef sach couplings, 
are subject to wear, owing to iaterai ond ver 
tical motion of cars, and must be ultimately 
discarded. To avoid this and attendant ex 
pense, it has been proposed to previde the 
inner sides or faces of the knuckles with a 
removable wear-piece which can be discarded 
when worn out, and.a new one substiteted 
without doing away with the enfire knuckle. 


Pertaining to Vehicles, 
TONGUE-SUPPORT.—-B. C. Ayers, YValen- 
tine, Neb. Mr. Ayers’s invention Ian im the 
nature of a support for wagon tongves, de 
signed to relieve the necks of horses of its 
weight, and it consists in the novel construc 
tien and arrangement of a tension #pring, 
combined with a chain and pulley and mean 
for reguiating the tension 
WAGON-TONGUE.-H. B 
Wash. The purpose of the invention is. to 
provide a construction of tongue especially 
adapted for use in connection with agricul 
tural implements, which tongue can be expe 
ditiously attached to the frame of an fmpk 
ment in such manner that if wili insure the 
tongue being perfectly rigid and fast to the 
frame and not liable to displacement under 
the most severe use It is a division of the 
application formerly filed by Mr. Nolen, and 
for which Letters Patent were isaued 
AUTOMOBILE-WHEEL.-B. H Burparns, 
Wilmington, N. C. In carrying out the In- 
vention, Mr. Bridgers makes ihe erdinary 
meta!lic or wooden wheel rim, having an elas 
tic tire secured thereto, detachable from the 
spokes of the wheel in place of the same 
being permanently secured thereto as In the 
usual construction. Thus, a rigid metallic or 
wooden wheel rim and an elastic tire secured 
to it, constitute together a single attachabte 
and detachable member of the wheel 


No.ax, Lamar, 


Norn.-—Coples of any of these patents will 
be furnished by Munn & Co. for ter cents each 
Please state the name of the patentee, tithe of 
the invention, and date of this paper. 
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to promptly s lied on receipt of | monia und dilute with water 5. Add 4 Egg to the Market Being a Hand- however, to meet whose needs it was written, 
sent for examinati should be distinctly | °°" sulphurt cid to 1 gallon water, and book for the Beginner and a Guide it will prove a great saver of time and energy, 
1 labeled est S ounces red rose seaven in the solu | for the Experienced Breeder. BY since the subjects dealt with are only those 
eaeen) te E. Ot ‘este fer 0 vemeds - " twenty-fo 3 va 7 tes 8 — William E Rice and William E. Cox. whose principles are constantly met with in 
‘ ' : i d aC ‘ ‘ of ammonia, ani New York The Orange Judd Com- ¢p, practice of engineering 
! of boiler A. Remedies that} dilute wit! if \ Mix together so pany. Illustrated; 16mo.; cloth; 117 
. . jopted with more or acc lution f ut and sesquicar pages. Price, 50 cents . " —e 
' tat ! Potat 1-50 id 1 sufficiency of Squab raising is far from the easy pastime INDEX OF INVENTIONS 
be f water t er to strike the re-| i+ may appear to be upon first consideration 
; ured : v1. A solution of sesqui-| phere are a thousand and one little details For which Letters Patent of the 
tract of , . p OF I , Pie xid ' inte pound, in l/that one must attend to with th greatest 
' ik wood _, ded ° und renewed | quart hydrochlori icid, diluted with water attention to achieve success, and it is only United States were Issued 
nt ' vent deposit j Iw ounce . = a st g ck ction of French berries add after considerable experience that one can ob 
: ; ene 8 ler twice & weesia litt _ \ simple solution of P0-| tain continuously profitable results. The pit for the Week Ending 
t it ustat ind decompose tassium hroma te or potassium  bichromate Palle . onal . ait mee ? he laren 
‘ x f part black ead IS tallow | ! \ olution of equal parts of niter and po poeer eed gent rere ar peat tn May 14, 1907. 
j wt ft tl ick f ns boller ever tassium hromate \ solution of potassium it embodies the results of seven years’ car AND BACH BEARING THAT DA Te 
weens, pt ' . 6. Thirteen pounds | bichromate ful work as squab-raiser on the part of the c 
d il in S-horse-pow author | See note at end of list about copies of these patents.) 
! or ! ustatior for ix months ae) aut 
M un or oak sawdust | imited quan NEW BOOKS, ETC, Tue Sree, SQUARE AND Irs Uses. In two Account register, Staples & vi ccongy ‘eo 853,651 
rhe ta ucld attacks the iron, and| PyorocRapHic Stupios AND DarK Rooms volumes, Edited under the super- “jive means, co-operative, | 853,473 
' fore be ed with caution s With Numerous Engravings and Dia vision of William A. Radford, assist Agricultural implements, riding attachment 
pper rk has be wed with some grams. By Paul N. Hasluck. Phila- ed by Alfred E. Woods and William jr ‘and gas mixers, valve operating mech 
Ca nate vlan 10. Chloride | delphia David McKay 16mo.: Reuther New York: Industrial anism for automatic, W. L. Tuttle 
l 4 > jeati ) , ° Air and other gases, separating fine sus 
f il vent tanners’ bark 12. Frequent cloth; 100 pages Price, 50 cents. . ublication me Ompany. Svo ; ¢loth; pended particles from, W. J. Baldwin 
hiowing off 1 Paraffin oil ha eon used b compoctionsive Glesst of the information on 500 pages; illustrated. Price, $2. Air nie tor extracting motstur from 
J dark rooms, that has appeared from time to . square, in which the principles are given | 4! matic, F Py Rutherford — 
from wrosion by a very thin wash of Port-| y).), the weekly journal Work The sub-| im plain language, so arranged as to be readily qj, compressor and similar device, M. W 
umd cement inside fects are onveniently arranged. and the in-| ®V@llable for reference The text is arranged Ha .* 
(105396) Db. N how to straighten | structior contain everything that necessary '" progressive chapters with a full list of ais ee, a netipien, eeu Foreg 
- \ You = otenlabies band —_— the mplete equipment of a photographic the contents of each chapter at its head, and on es 5 
, eis aeeeees Sie Cie wee en ti tee tablishment the helps and hints, the rules and examples ae po ad G a 
ar law or ror ig y 5 U4 R y 
ma ind under tension just as t * to; Star Repucrions By W. Ernest Cooke ona placed cea 4 Ts ane ped he on - Ms < ae Egg B= . e 5 
be and Use a steel straight edge 10 or 12 Perth West nll Perth Ob index commencement words printed in bold cammens deen, OO. Eee 
inehe gth, to find the lumps or twist servatory faced type, so that the — of the reader can Anchor, ¢ B. Alyea ; 
itch the particular information wanted at Antivibration device, G L. Herz 
wi ' irk with chall © as to know wher ad : lor ws . nethod for the re pai oO : seciiniiinte , a ‘ hice Arch holder, ~ Teeple 
te mo Now thold the oval face of - Saito coaieaida skh , — ut Hiustrative diagrams to the Atomizer, \G, Halmgren- sae oe 
nem eer cndemenith ‘iiad : 1 apparer : number of over two hundred are mtained Dereon peaks tre WR yp omnia 
iin thik ite pteumehisinl 6 = pee throughout the text. The collection of miscel- ‘Automobile cap, ‘C. K. Liebeskind 
ond’ ene _ oe iS iaeet Rend besende DIseases or Swint With Special Refer laneous rules and examples given in Volume a tn le for military purposes, F. 
Smock out the lumps. Commer iat Me ence to the Preventive Measures of II. is of great practical utility, as one example paying device. hay. M. Mead é 
trike ¢ hard KNxamine - ww oftes Disease By Robert A. Craig New in each set is worked out The work ends jarges , fake corner or knuckle for steel, 
with vour straight edge to how you set York The Orange Judd Company. with a department of Questions and Answers Bath tes, . a. Vie ; 
slong, and iw m be a to take it | Illustrated; 12mo.; cloth; 191 pages, Al! in all, no more complete or more conven Battery element, 0 Bi _s.:.- 
jae indi: wad ¢ your saw perfecti Price. 75 cents iently arrranged work has yet appeared on this ee L 7 eee 
tre | There is great need for a short treatise on  '™portant subject - ~ - »" =, sam 
" te ‘ 4 ac € . 
(10537) | M. W. asks how to true = — rel Ape ars Pap Ray nn on WeELLCOMe’s PHOTOGRAPHIC Exposure Rec- Belt, horse guiding, Johnson & Gustaf 
grindate« \ lr 1 moderat peed ke some h — ~ b= arene gop Bow ; ORD AND Diary ror 1907 Belting Be pera «, hat an pas as 
and true up with a rod of r % inch! it in a simple and satisfactory manner rhis little book, neatly and tastefully printed Billiard oe bank table, H “L Haskell 
jror bert i pl ft ro wu it and bound, seems to us a very compact com- | Bimetallic products making, Monnot & 
keep turning t od ot e, whieh should be| Prorrrante Dairyina. A Practical Guide | pendium of photographic knowledge, giving as mendun book G. A. Shoemaker 
id - at wht ang nd tur as the} to Successful Dairy Management 3y it does excellent information on exposures at Binder. loose leaf. J. Schade, Jt 
d b d \ ity t t gz it ound | C. L. Peck New York Orange bome and abroad, besides tables which give Binder, temporary, J. Weisbrod 
ew ig formed all the time that the| Judd Company 12mo.; cloth; 174 the speeds of over 200 plates and films. The Blows a” caenae t W. Green 
t s turned off truce The stone should be pages illustrated Price, 75 cents, book contains a diary for the year, memoranda Blower turbo, H Holzwarth | 
dry t wet lho not attempt to perform such | A thoroughly practical work dealing with P@ses, ruled pages for recording positive ex eda poatenene, : napetan oe 
ay eration e to a lathe or other ma-| dairying from the modern intensive standpoint, _ POSUuTes and negative exposures formulated for Bobbin machines jacquard mechanism for — 
hine without thoroughly covering them up rhe chapter devoted to “Dairy Breeds” is most toning by the gold, platinum, copper, and bi we. ee “Tullio 9 
a xe ust flies everywhere and will cause | interesting sulphid methods, development by time, machine, — ~ flue blow out device for, J. E aiid 
erious damage Tan STEEL SQUARE AS A CALCULATING a wih stand rere custome hence geen Satieks mae and hand bole connection for, ‘i 1 
(10538) W. F. IL. asks for colors for MACHINE By Albert Fair New » arabes eee 2 eee ee Sere ; J. a ptereee s 
| a : - ‘ ~ of weights and measures, and monthly light | Bolster, A. H, Fetters +. 
druge show bottles 4. Amber—Dragon | York The Industrial Publication entiien ‘wivinn ie vlaliee vales Ut tha Mate ol Bolster, metallic, G. A. Hassel .... , 
bite ' oaree powder, | part oll of vitriol Company 12mo cloth; 81 ages . 300k perpetual | account, I E Smith 
I ar powder pa I . I L I * all hours of the day and throughout the year. | Boring and sawing machine, M. Swintek 
i part When thoroughly dissolved, dilute | illustrated Price, 50 cents Although the book how been evidently compiled oease conte, fA _ a soe 
with cold distiiied water till the required tint | The steel square is one the most widely | for the use of English photographers, most of Bottle colaee 't M Teanen j 
is alned Blue 1 Copper sulphate 2| known tools in existence, yet few of its users its information will be found available by the nara —_ ory i Ege mien 
Inces ulphurie acid ounce; water, 20) are familiar with its possibilities in the broad-| 4 merican photographer Jottle, poison, D. & H. G. La Tremouille.. 
or 2. A solution of soluble Prussian blue|er sense Mr. Fair's book contains directions Bottle washing machinery, E. T. Dixon 853,776 
in oxalle ac und diluted to the right shade.| on how to test the accuracy of the square, how| A2THER. A Theory of the Nature of a. or oa ong : om. Be Se > ia 853,844 
Solution of indigo in sulphuric acid, diluted|to use it with the best results. and how to Ether and of Its Place in the Uni- Oe ahle paiagekecimpme ing v3 fe: ee 
with water Crimson l lodine and todide| solve a number of difficult problems by its aid verse By Hugh Woods. London: Brace, J Holley ~ 
f potas! f each SO grains; hydrochloric| The work is highly to be recommended, for it] The Electrician Printing and Publish- aeons a a gg eee . 
sid, 1 drachm; water, 1 gallon 2. Alkanet is only by having a thorough knowledge of his ing Company, Ltd 8vo.; cloth; 100 prosing moctina, cies trie, W. M Lhe 
root 1 ounces oll of turpentine 20 ounces. {| tools, as well as the experience in using th m, pages Price, $2. Brick, block. wr tile "cutter B "E ‘Bechtel 
ethos Sulphat : pper drachm; bi-| that | vorkmat in even hope to develop The spirit of modern science is made up of Bridge tall lock, m2 SM Weaver... 
} un f tash 0 gral trong liquer| into t irtisa two apparently diametrically opposed influ- Brier cane pruner ‘and gr pnel, “combined, 
. _ . wat L gallon “| Toe Tecunicat Year Boox 1907. Edited , ences the one seeking to establish relations eS ay, Mollere k 
opper ! y ces dium chloride | by Arthur Cc Kelly and Charles between sets of phenomena by experimental Brooder, P. A. Chippendate és 
ices; water, I pint s. Solution of verdigris Weekes. London Percival Marshal] | Tesearch, the other endeavoring to form founda i powder receptacle, tooth, J. P. 
a led) in acetic acid, diluced with water & Co 16mo pocket size; 399 pages tions for this research by logical use of the meat er R “Gohrband 
t. Dissolve blue vitriol in water, and add ni Price. $2 imagination—if such an expression may be) Brush ry, E. EB. Rice 
' wid until it turns green » Por dark | a wenb thease tein meieente “a ae rightly used toth branches are equally im sas lg LIL H. Keyser 
‘ t nium sulphat Magenta Acetate | ; : : : portant, each one aiding the other, although | Burglar alarm systems, circuit closing de- 
lissolved in wat Olive—Dis- | ‘rma rather more interesting, perhaps, % ig he BP oo vice for, W. H. Robins 
than eful a 1 pocket refer wok Its when the facts are established the original | purner regulator, H. Lemp 
ee cee teat the United States imited by the | "pothesis may be so altered as to be quite/Batton, BM. Straus i. - 
gine 4 ; = — ' — | fact f the data is purely British unrecognizable Mr. Woods’s work is of the Calculate WF. Hunt eee 
. re ome one v oa I Dis she ‘ und does not apply heré hypothetical kind He deals with forms that Calipers, computing, A. E. Putnam. ... 
! te potash water ind have never been proved to exist, namely the Calking vessels, means for Mev Vv « King 
’ T ot Can bottoming machine, W. E. Harmon 
: tt iphur icid I Foop ERIALS AND HEIR ADULTERA basal forms of aggregation of matter, although Can lid leck, milk, W. Hall 
> quot f potassa dilut and rr By Ellen H. Richards. Final’ he assumes nothing that is not universally | C®™dy working machine, A Schober 
; , ' ion revi P ; . ° # “ | Caoutchoue, gutta-percha, and balata, ete 
I “ t Pink 1 1 soluti af edition evised and rewritten Bos accepted as being in accordance with the facts treatment for the milks or lactiferous 
it ” chloride In wa idd qui tor Whitcomb & Barrows 12mo.; The concept of “ether” is not new Mr _ juices of, Morisse ........ 
ur uf mimonia | t i ve the lott 176 pages Price, $1 Woods is not setting forth a doctrine that is Car See. abe bate rol 
pi i fret formed I } 1ddet I 1 which made the “Pu Food startling in its wildness; he is showing the ler for, H. EB. Keeler ae 
(wa d it ad water 1 ! qj Law ould never have arise 1 relationship among ideas that have been held = = pom ogy lng . a ee eh 
nat rf 1 ounes t rt the Ignorance and indifferer for many years in separate, disjointed forms. | Car sweeper or scraper, G Treviranus 
i fluid oun< digest with a f the bu rublic Miss Richards’s object As a whole, the work is of great value, for oo — . Ss ete Se 
weniy-four hou hen dilute wit! overcol th indifference and to make it is to such thinking that we must look for Carbureter, H. L. F_ Trebert 
and ter Pury ! Sulphat f rw ledge f foodstuffs and their values so the solution of the seemingly unsolvable prob ) Py lg Ph a hinlow 
» 2 drachms; wate 2 ounces; French! general that the consumption of umwholesome lem of the ether. 'Cart attachment, dump, F. R. Hendershot 
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—THE HEART OF ENTERPRISE 


phe Architect, the Draftsman, the man whe plans big un- 
ertakings has the ad vantage of working in the very heart of 
the Work 's enterprises, He is the center about which great 
projects grow. The “boom” that transforms the village 
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Casting chilled rolls, mold for, R. H. West. 
‘asting metals, mold for, J. H, Shaw ...... 
‘atamenial sack, Mathis & Simon.. .. 853,708 

853,850 


( 
( ~ 
= Autometic Cellar drain, automatic, G, Woodall . 
Cross es Cement block molding apparatus, . > 
Feed boom eee be EE PE ae OETA ae on os 
° Centrifugal machine, Guttner & ‘Baeger. vues 3, SB 
} FOR FINE, ACCURATE WORK Ceramic products, manufacture of, M.,. 
Send for Catalogue B. en eR a rere 853,341 
















SENRCA FALLS MPG. CQ, | Chair, C. L. Miller . $53,893 into a city with such startling rapidity is often the develop 
695 Water Street, Charging bar for open hearth charging | ma- . ment of an idea that springs from his brain 

Seneca Falls, N.Y-,U-SA. | chee et. &: & 853, 483 q If you are a young man with no well defined idea ahuut the 

eBoy Cheese eutter r. . 853,408 jure, an older man whose present prospects are not allur 

PRI em 4 Chimney back, J. 853,897 ing, would you like to occupy such a niche in the wor aa » 





Chimneys, composition oo re moving soot work? The study of drawing is the first step toward pr 





Engine and Foot Lathes Cheat eller . oa & Garmisn........0 ae ing yourself for such a career The pekettons 
MACHINE SHOP OUTFITS, TOOLS AND Cigar cutter and lighter, combined, P. J School of Correspondence teaches all branches of 
SUPPLIES. BEST MATERIALS. BEST NOWO «.d00><s0u : .. 858,314 Engineering and Technical work. We bel 

books offer the best chance to demonstrat 
} 


$ 
riority of our regular courses of instruction. The 


Cyclopedia of Drawing 
Four Volumes nearly a feot high. 2.060 pages. Helf 
Red Morocco. Marbled Edges. Gold Stamped 
is compiled from representative instruction papers 


‘igarette making machine, KB. Schurmann.. 853,650 
ircult changing apparatus, J. A. eee 853,202 


SEBASTIAN LA LATHE 60. 120 Culvert ‘St. , Cincifnati, 0. 
‘ireult changing apparatus, W. Kaisling.. 853,305 
‘reuit closing device, R. A. Baldwin...... 853,618 


, yPxIs ‘Narifier, T. Lewicki .. ; 
mcr ‘lock, electric, T. B. Po . 853,648 


ers. 
| Clock, electrical advertising, J. H. Mel- 
SS Ors a4 pea dene . 853,710 
‘lothes drier, F. Muller Ruisinemtbe@ie ste ie . 868,257 


WORKMANSHIP. CATALOGUE FREE 


























































































































































































| 
Has no pampe no valves. No| Clothes line support, Roch & Bonnin ...... 853,599 of the School, It is thoroughly practical for home 
piping requirec to supply it with | Clothes pin machine, L, D. Neifer ........ 853,823 study work—every chapter is complete in itseli 
water. Alwaysready for use. Sim- {Clutch for centrifugal machines, G. Holm every subject is thoroughly analyzed, dissected and 
plest in construction, most efficient 1 SO eee 0 ese 853,454 discussed by well-known — > Itis entire! 
in operation. Price will interest you. | Clutch, friction, E. R. Whitney............ 853,849 free from purely technical descriptive matter ¢ 
- x4 : 
WwW. F. & JNo. BARNES ©0., , = ~——— ype G. L. Brown. “+ Soe easily misunderstood by the layman, It a 
Established oa Manger, . 4 aimer .... >, SMO h 
1999 Ruby St.. Recktora, Il. | Cock, stop, J. F. Lamping | ceded 853,246 compass retonenes library for the 1 aw 
~ rr oe | Collar folder, shaper, and e dge ironer, com- bd wd ey es to use it for consulti ng purposes or to 
} bined, turn down, H. A, Twigg....... 853,845 »rush up" on his weak points. 
A G OOD INVESTMENT | Combination lock, J. N. Mills........ _— 853,368 To introduce the School's courses for the next 4o days, we 
For $1.75 we wu send by express {not repaid), | > wre rare ) al Re Pi pe Gi Hibert — pagers are making a special 
complete N. D. Outfit with tall instrue- | (O™P !) “Seal eee ee n anc 
tions for learning | Concentrator, J. F. Isbell . -» 853,459 HALF PRICE OFFER “$ om absolutely free $12 instead of $24 
Concrete heating machine, R. C. Huffman.. 853,456 t 
TE} EGRAPE Concrete mixer, F. A. Borst .... . 853,623 Sent by prepaid express if you mention the Sormnrivic Awantwoan. If satisfactory I 
OPERATING. |Concrete mold. H. A. Steber ..... es . 853,837 send 2 within one week and $2 » mouth thereafter for five months ; otherwise notify t 
A be mating, study | Concrete wall core, J. H. Landry. sous 853, 640 us to send for them. ii : 
that will enable you | Condenser, Backstrom & Roesti --.- 853,335 lechanical Drawing — Acchitevtnral Let cS 
to earn good wages. | Condeneee system, steam engine F. H. . fame of the Chapters . on Yer + Reva loving Archites f 
" ‘ . me © win, e ve Draw ades and We man Ovdera of 4 ; 
Send for our catalog. : Peatels Tr Tg at 853,772 tecture Working Tras inge Machine Drawings—Shop Drawings Machine Dees ) f 
Established 1879. omar” 1orizontal suppo! or, L. Stein- sa 145 —Tinsmithing—Sheet Metal W ork-—Skyilghte—Rooflng—Cornice Work, ete t 
> = > ~ Peete Pe , e rere re we ts 2 
J. H. BUNNELL & Co., Inc. 3 Park Place, New York Contataar R Harbec k. Se ee 853.547 AMERICAN SCHOOL of CORRESPONDENCE, CHICA GOmmeeens 
Conveyer, C. F. Stewart .......seecereeees 853. 269 vaunetjendl : ontande if 
. . Conveyer, B. M. Steele ..... ... 858,652 4 
Kerosene Oil Engines Cooking utensils, etc., locking cover "for, A. ans - : i 
eee Te Fe Pheer . $53, 
: Cele aes siniiistitg due ae ike Mullins Steel Pleasure Boats Can't Sink fe 
Marine, Stationary, Portable re. irtten’ <3 eee pg thy Easiest to Row-——Absolutely Safe i 
NO DANGER, Maximum Power, Light-| Cork end grinding or polishing machine, Made of steel, with air chambers in each cud iike a iife boat. Can't leak i 
est Weight, Simple. Reliable, Economical. Os. BWR 0.0 0 cae canes 853,881 crack, dry out or sink, tasta lifetime. Every boat guaranteed, Idea! i 
No Batteries, Self Ignition by Compres-| Corn and its products, bleaching and  ster- “Sultan’”’ boat for families, summer resorts, parks, boat liveries. ong i 
sion. Fully guaranteed 7 a a ate- ilizing, O. Zimmermann ..... 853,940 $ ft. famil safe, speedy, Write for our catalogue of Rox Roats, Motor if 
logue 8. A. {2 No charge for packing. Cornstalks, sugar cane, ete., manufac turing pate ne Boats, Hunting and Fishing Boats. H 
products from, V. Drewsen..... 853,043 ie : : ; 
INTERNATIONAL Oil ENGINE CO. | 1.55 drying and cleaning apparatus, seed, Complete with oars, $3 The W. H. Mullins Co., 118 Frankiin St., Salem, 0 
38 Murray St., New York, U.S. A. A. Campbell 853.942 
A. ampbe TS 9 e460 bee vveoge 942 : 
—— oo Cotton separator, W. A. Patterson........ 853,470 
Crane, ingot charging, C. L. Taylor...... 853,482 ag 
Crane, overhead traveling, C. L. Taylor... 853,484 
eys one Vell rills Cravat holder, V. Nilsson ........+seeeees- 853,591 
Crushing machine, T. L. & T. J. Sturte- SD OS ii €S id ucts 
or Artesian -_ aes bag vant fe ‘ taco tt Oe ee abn 853,656 
Ww. ls; Minera ospecting and Crushing rolls, F. PP. Baew- cveccewe . 
Placer’ Testing for Dredgers;]Gug holder. A. 8. Dickinson p44 - PIPE c om Sones —— eten eer iee coorme. 
a Se & Se. oe ASBE Esr0s F E-RESISTING CEMENTS, kev ager E HAIR INSULATOR. 
Uiver and Harbor Expl Cultivator, disk, A. Jolly .........+... s OS FIR ISTING 5 y 
etc. Our five catalogs are "teat Cultivator, riding, G. D. Houston 853, A Lj BUILDING MATERIALS. ELECTRICAL SUPPLIES. 
books in these lines. Curling iron or tongs, hair, Gilbert & mM. WV. SOn NS=-MANVILLE co. 
‘ Phoebus ..... at ¢.08'0 &t ope ond we ave'ete 85: 
KEYSTONE WELL WORKS | «rent collector, 8. B. Stewart, Jr...... "83! New York, Milwaukee, Chicago, Boston, Philadelphia, St. Louis, amg we Cleveland, New Orleans, Kanens 
Beaver Falls, Pa. Current motor.with commutating poles, sin- — City. Minneapolis, San F Los Ang Seattle. London. 
— gle phase alternating, Arnold & 
arr beasdevann sees sdeebees 3, 44 " 
LET US ESTIMATE ON Curtain rod’ point, J. Carroll... : ; | pm = 
Curtain roller cap, J. M. Berry. . y ‘ 4 Success Automobile, $250 
YOUR MOTOR BOAT Cushioned wheel, protected, H. J. Convert Bic cle Into Motorc cle | (| _ Practical, durable, economical and 
Cuspidor, V. Ardito .............: Sx Your ST) TT absolutely safe. A light strong, 
OR LAUNCH Dental chair, F. Ritter .... ee. = ateal-tire! Auto buggy 
Senate pele TH aT ae ci , small cost by attaching A Baltable for « 
New Factory. Perfect Equipment, | Deralling switch, H. Ee cost seses th ogit-stareh Erie KY Wig. tal A) country Bp 
Testing Basin. River Connectec Detinning, von Kugelgen Seward...... HP P. Power Outfit. B . oe 
Expert Service. Competitive Prices. | Die. See Screw thread cutting die. fue includes all parts.] | F i 
Write for Facts. Die Cree eames . Joughty onene ' yone sap easily mane SF) 
a - lie stock, < ° ON. Nias bt ieocewes wertul motorcycie, 
WECK LER BOAT co. Digester cover, G. D. Huntington, et al. Bre 30 miles an Lour 
222.226 W. Irving Park Boulevard | Pisinfecting, odorizing, or other purposes, 2-3 H.P. Motorcycles. / 
(and the River), CHICAGO apparatus for, H. 8S. Blackmore...... 853,913 * Send stainp tor y—pa- 7 
Disinfecting or odorizing apparatus, auto- MOTORCV( OL IsTs > 15 one-cent amps ¥ nile be 
matie, H. 8, Blackmore EO py genes “The Motoreyele.” og aged | 
Display stand, C. 8S. Botsford es > ee Ho oe ea pewes &> 
~ MOTORCYCLE EQUIPMENT (0., 5 Lake, Hammondsport, N.Y, 

















Gasoline Separator 


You can avoid most of your 
engine troubles by using o1 ft 
Separator. It effectually re 
moves dirt and water. Cireu- 


Display table, C. I. Berg ........ oi 
Distributing apparatus, G. C. Elierton. over 
Distributing device, O. Caviglia . oe 
Distribution system, K. C. Randall.. 
Ditching machine, A. J. Koob ...... 
Dock, floating, A. F. Wiking 

Doll, BW. FT. Himete .ccocsecses 








= WELL = 


Over 70 sizes and styles, for drilling either deep or 





lar 8." Price postage paid, 


Door catch, T. W. Stodden ........ Fe 
Door fastener, sliding, H. P. Mac donald. shallow wells in any kind of soil or rock. Mounted $1.12. 
Door hanger, H. P. Macdonald on wheels or on silis, With ngipesce horse powers. yea! 
MIANUS MOTOR WORKS, 


Strong, simple and durable. Any mechanic can 
Operate them easily, Send for catalog. 
WILLIAMS BROS,, Ithaca, N. Y. 


Door lock electric switch, W. DB. Hughes.. 

Door releasing mechanism, E. Kauntze 

Doors, blinds, shutters, ete., fastening for 
w 


Mianus, Cont..1). 5. A. 

















- Se PO rr 
e Ss Doors. operating bulkhead, A. A. Buck.... 
| ! - Drawing instrument, 8. G,. Stoddard ...... 85 ’? 
m m t Dredging and excavatin machine, B. H. Hf pa E nm fai - a Hi J 
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Francisco, Oakland and Los Angeles, distributors| pin setter, H. J. Anderson................ 
for California. Canadian trade supplied by Ford| Pipe cleaner, Roe & Bonar 
Motor Company of Canada, Walkerville, Ont, Pipe fitting, F. Kinche ome 
= Ne eS 4 J Pipe joint, A. M. Saunders .... 
Monson 





Vibrations 


Every watch isdaily subjected to severe jars 


Planter, H. o's 
Plate lifter, E. F. Welch .. 


STEEL Pliers, holding, O. N. Steerstrup. So 


Plow, wheeled, A. B. Frenier.............. 
NG Pneumatic carrier, M, B. Riffo............ : " 3 ; A 
FISH Pneumatic elevator, K. Bruchle .......... & u and vibrations in going 4 and down stairs, 
in riding, and in various other ways. Unless 


Pneumatic service carrier, M, B. Riffo. 
Pool table, H. L. Haskell ........ 5 
Post. See Lantern or lamp post. 
Postal card, self-fastening, A. B. Magoun.. 
Postal card, souvenir, BE. G. Adams........ & 
Potato digging machine, E. G. Schreiber... § 
Potato eye remover, A. C. OR cdodesaned 85 
Powder dispensing receptacle, E. Terry.... 85% 
Power transmitting device, J, T. Kinkead.. 853,55 
Printing device, J. S. Dunean ....... ... 853,538 
Printing press, B. W. Morgan ........ . 853.5 
Propeller, A. Flad Shaw duces cb-< 
Pulley, expansible, C. J. Reed .... 
Pump crank, A, Margadant........... 
Pump, electric, W. Lambert " F 
Pump, liquid measuring, G. Yanacopoulo... 
Pumping engine, C. L. Heisler............ 
Rail, ball bearing, G. I. Barnes ...... . 
Rail chock, adjustable guard, H. EB. Miller.. 
Rail for roundhouses, drop, H, J. Drummond 
Rail joint, W. M. Brown ............ -- 83 
ame os Rail joint, J. O. Bridges .......... . a 
Im ort t t S b ib f Rail tie and fastening, W. J. Kost...... 
p an 0 u Scr ers or Railway, aerial “Ww. J. Hogan 
e oon A Railway grading machine, 0. C 
Scientific American Railway rail, J. N. Akarman.......... 
Railway rall, W. G. MacLaughlin,e: 


Railway safety device, Kloetzer & Borders 


in Canada Railway signal, F. H. Wendt ......... 
Railway signal fuse, F. Dutcher ....%:... 


properly adjusted, such jars will seriously affect 

the ne accuracy of any watch. When 

you buy a Howard Watch, you have a watch that is 

absolutely perfect in adjustment—that keeps accurate 
time under all conditions. The makers of the 


OWA Rp 


WATCH 


have found by experience that the only possible way to achieve such deli- 
cate and accurate adjustments is to perfect them finally after the 
movement has been placed in ifs own case. Therefore, when you buy 
a “Howard,” you buy a watch the adjustments of which have 
never been disturbed, for after the final test by the expert adjuster, 
it is enclosed in the velvet-lined mahogany cabinet in which you 
buy it, and is accompanied by Certificates of Guarantee coim- 
getaly identifying watch, case and movement, also stating the 
xed price &t which the watch must be sold—no matter 
where or from whom you buy it. 


Howard Watches are made in men’s sizes only. Prices range 
from $35 to $150, the difference being not in the grade of mate- 


RODS 
FISHERMAN’S LUCK 


is a matter of skill plustackle. While 
you're getting a rod you'd just as well 
get the best—the name of the best is 
** BRISTOL ’’—the original steel rod— 
with twenty years of rod-building ex- 
perience back of it and back of that our 
THREE YEAR GUARANTEE. Look 
for our trade-mark ** BRISTOL,”’ 
it's on the reel seat. Our catalog 
matled free on request 
THE HORTON MFG. CO. 
58 Horton St. 
Bristol, Conn., U. S. A. 
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Railway switch, Baxter & Carlyle.....4. 
Owing to recent changes in the ower a = thie * P42) - 265 - 65 rials or workmanship, but in quality of case, number of jewels, 
Postal Laws, \copies of Scientiric | Ballway tie, E. OT. Forrester............. pod dn . 
AweRIcAN mailed to addresses in| iiirar,!"d cummins Wi Wi oe : 
Canada will have to be prepaid by/. Swine book which tella, m put time thes i 
stamps affixed at the rate of one cent en glen — Oe ‘G. Kaufman.. i. 








for eac ) 23 CO ; . Refrigerator, H. J. Shannen ........ ; 
each four ounces or fraction thereof. Retslacsetas, @inhed: i Taper 


’ NCI av ~ - | Rein holder, G. H, Fernald ........ ; 
ti Mz > 
Cc MIMCNCINg M ay 1, 1907, the rates Resistance unit, H. E. Heath .............. 


for subscriptions oO oT] icale | Ribbon fastening machine, Magee & Earle 
i scriptions for our periodicals Sack aril a tenor” os 
mailed to C é stave prepaid. wi Rock, fracturing, G. S. Githens............ 
é to Canada, postage prepaid, will ar ia, 


Roller, 
be as follows: 


E. HOWARD WATCH COMPANY, 
South St., Waltham, Mass., U.S. A. 


at 





Roof for mausoleums, tombs, ‘yaults, ete , 
O Wi FR cbt eesrccaas a” 
% PER YEAR Roof for mausoleums, vaults, ete, ©. E. 0 
Scientific American - “ © $3.75! nowing device, W. DB. Gite 2222221221111.) aosiaaa 
ution for hard, WRITE FOR SAMPLES AND PRICES ON 


Rubber coating, making a sol 


Supplement "é “4 ° = 5.50 Upton & Fisher pe searccccescocesnee’ 853,429 
° Sack packer, G. M. Buskey cacdvesentn 853,679 
American Homes and Gardens =  3.50|Saq iron heater, electrical, C. V. Hill... 853.004 
Sci ape P Saddle, P. 8. Brodie ..... oe scedenedeenienes” ME 
ientific American and Supplement 8.25 | Safe door. EB. Pascoe .........:::.ssssecce 853,825 
(to one address) Safety pin, automatic, W. Coyle.......... 853,865 
Safety pin, double pointed, H. Kaspar 853,799 


853,909 





Scientific American and American Safety switch, automatic, W. R. Jenney.... 853,944 
Homes and Gardens © GBB Saw, T. Le Wallncs 2200000000000 sone FROM 50 CENTS TO $4.25 PER SQU o 
= Saw, pneumatic log. it, Fuilerton.........: 3, M 50 S : ARE. 
eeneemmeenanene — eA ¢ tiwaen ..... ** On3°3 Ready for immediate shipment. TAR, RUBBER, STEEL, flat, corrngated, 
MUNN & COMPANY, Publishers cre, Sarat. eapestane ceiling and siding. Send for free catalogue on pipe, plumbing and building 
SCIENTIFIC AMERICAN OFFICE Seale, weighing, A. Chronik material. Address: 
361 BROADWAY, = NEW YORK! tips & Williams enn 859,419 ST. LOUIS WRECKING & SUPPLY CO., 3865 MANCHESTER AVE., ST. LOUIS 







(to one address) 
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Scientific American 


May 25, 1907. 



















































































































































































































853,761 


62,594 
62,612 | 
+ 

















5 


Classified Advertisements | .usrrecvmrey ruses cere {Si aH 
r ] et ever Mik 
ass! le ve iseme| S STUDY BLE« Logg ITY AT HOME. Complete course, | 7, wheel lubricator, J. F. ¢ trell 
- detail! -pe. text-book, 200 experiments, | py, s hang 1. Tye 
Hon is 0 cents a iine ver 100 plece f apparatus. Only $5.00. Bulletin “AS iv 1 “ Brg 
tha un te & accepted unt xpiains. Thomas M. St. John, 445 Ninth Ave., ¥. Tree mbi , W. Peter 
“ * « A r at ac ote] at Trun) \W 
pe i a remittance. Further informat sent oF Prurt I . 
rurbi elas Waters 
juest EYE-GLASS SPECIALTIES. Turt 8 ‘ 
REMARKABLE MAGNETIC SPECTACLE AND Turbine ¥ C. A ackstrou 
BEY EBGLAS Kh. Send stamp, no postals, for Free | Turret he H. H W 1 ‘ 
Pair oupon al = stimonials. s bredrick Uptical ‘lype x mad, N nberger & Rettig 
BUSINESS arr nwunpees ¥ Cena Co., Toledo, Ohio ’ Type, metal, J. 8S. Duncar 
VANTED Agents and bers to ud ly pe z tt nent for udding ma 
usta “ rher lamp that ‘ wijust t —— hines, | B, Cran 3,29 
at ] me ume the r > Py pewriting ittachment = f¢ addi ma 
eit nt Manufactar y The Lowde SEASICKNESS. chines, A, G. Meic 
Manufactus Vins b, Conn SEASICKNESS and Car Nausea prevented, Brush’s | Typ iting machine, W 
. 7 » 7 Kemedy Elixir prophylactuc Guaranteed perfectly | Typewriting hi { 
Ww NCRETE BLOCK M aa +e. pas y ‘ * | Harmless. ‘The only preparation that has never failed. | Typewriting I 
- ‘ a Boltable ee tee | red klet proving these statements sent by Brush | Typx« u H 
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Fuirfax, labama Street, Bristol, Tenn bottle 7 Ty} ing Pfunder 
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PATTERN LUPTERS AND FIGURES (White Meta Valv I. A. Tilde 
and race) for wae atterns for castings. Large va AUTO ACCESSORIES. Valve i. GC. Honmweil 
y rou shipment send f tal H. W _— : 
Geiss ketones ty. BOULP YOURCAR WITH “ HERCULES” Non-Skid, | Valve, B. A. Baxte - 
— Puncture Proof Tires; mad »y jargest tire dealers in | Valve 1utomatic expansion, A. H. Eddy 
METAL NOVELTY WORKS CO., Manufacturers of | Worl’; agents wanted everywhers« Republic Rubber Valve, expansior A. H. Edd 
al ind f ht Metal is, Patented t es and = Tire and shoe Company, 16 Broadway, New York Valv f frigerating pparatus J 
Hardwere Specialties ract etal Stamping Dies t x nsie 1. H. Eddy 
unct Stamping our specialty. 43-4; Canal st., Chic gO - Valy last, J. B. MeKennan 
Valy it sutomatic slide, W Li. 
MANU rURING OF PORTUNITY Will rent New hake 
yy part of MOM square feet floor apace in well con MISCELLANEOUS. RL. Ss soahetess sash Wsese ress 
structed | tn tor lings rails 1 and EV ERAL MOTION PL . , A Gan —— 
" SE t , rURE MAOEIE 8 of stan Lud K 
ther shipping facilities. Would invest some capital if) dard make wanted. Must be in good conditiun. Also | Valv P. Kinander 
ede ’ ma ufac uring 4 m . a some spn several oxygen gas outfits. State | artic ahene and lowest Val) e regulating, | I Heak 
oo D Milwauke Ww ash price K. J. Brown, Gien Eliyn, lil Valv ti A. H. Bddy 
Valve Zz. M. Somers ° 
PATENTS itright ' Valve t nozzle ( \. Backstrom 
4 i a Mer advantage if | it us g Ve Adams 
Pr t kk ‘ h Ise | rinted at | d | D. Randall Se y B. Caldwell oe 
r Ein reading Pa t Pr i by f stent ] I Orbis i SD. Ve and pneumatk e for same 
litle and (juarantee Compa Pine St., New York elf] Ww. F. . sf 
{NOORPORATE YOUR BUSINESS. Over sixteer S, SB. Anders ; = maratus for ear treatment, E 
hu ed chariet procure 1 ii " Write ¢ il met I W ( nes SS 
. stion law blanks free, t ‘ ser A t Sec f gs © | seer f ittact ent, D ‘ 
“tate, Philip N. Lawrence, Dept. lt iron, Bo Dakota H. Ha ! hee 
dl pull ‘ la Seal 
ASK OUR REPRESENTATIVES any one of the ft bearing, W. H. Coldwell 
ny —A at the assistar ‘ the « peration that | « ft ipling, G B. Kinaler 
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SI k & Peters 
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mt finat s newly patented absolutely burglar | Sheet metal m fe ( Hear t box, Goss & Wolff 
proof lock, the only one in existence; it is indorsed by | Sheet reg ! ley I Dp ting apparatus, L. M. G. De 
the principal burulary insurance company of New York. | shepherd's k, C, Harding f Belleville 
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ull pe ‘ rs. as on FE W bite 200 Bast lléth th - ae . ’ le yous 
4 ‘i. ae n : eth Gn i . Ball 503,009 Water heater, electric, E. C. Miles 
. ‘ Shoe vent gs. M. V pa Vill Water heater, storage, E. Ruud 
PATENTS S0LD ON COMMISSION If you wish ' ' s nO Wa proofing compound jiross & H 
ell a patent write for particulurs to EB. L. | Sigh ag Hill SO, OY Weed exterminator M Schmitt 
! Broad Street, Bostor Patent Sales Exciu- | Signa! See Alart al “ Weighing apparatus, A. 0. Watts 
‘ Signal, ¢ I Ruggles s ‘ot |) Welding ipparatus step-by-step tri 
Signal light, A. W. ¢ oT) 855,400 seam, H. Helberger 
| Signaling system, supervise H. G. Web Well drills, swivel rope socket f oO 
[ SELL PATENTS.—To buy or having one to sell, write aber : ; , 
Chas “ (ira Building. Rochester Y sil 4. O. Hubbard I Goddu 
Skat wheel, roll Ww W. Fret wheel 
Slack adjuste ‘ oO Anders« 
HELP WANT ED. Sied, cardboard Burt & Cha ildwell P 
Slicer vegetable Imes & Skillin Ebner 
iPECLALISTS We offer the surest means of finding | Slicing meat <n Usa ES and th edibles Pataud 
ur ht piace if you are a specialist in any high machine for, A. Brinnhaws Gray 
grade technical line. Write to-day, stating experience. | sou box, K. Nishimots wg te Mabey 
Hapgou i) Broadway. New York Spin ing or tw ating mac ape pulle t thread, Ainley 
MEN AND BOYS TO LEARN PLUMBING. Brick for, F. W. Nims inlet 
nyt Plastering and Electrical Trades Positions se structure A Stedn & 
ire b stalogue. Cuyme Schools, New York if. N 118) \ er, : Heabl 
“an snois and Chicag Mention Sct. AMER ! 5 ss mo Ww Iding and tirattl device 
( eg f s OO B. Huut : 
CAT BRAND" REVOLVING CUSHION HEEBLS | s; ing device, mat for ticket or her Ww screen and the like, J. F. & L. f 
turn as you Walk and wear even. Cheaper than leather, | “ ‘ Albaug! : ; apy . 
rr 6 cents a pair postpaid. Send diagram of heel | eparching machine. 8 1. WwW. B urbed, D, C. Smith 
ar address Ont Brand Heel Co., New Brunswick, N. J. | o bol Cc. a. W < machine, barbed C, Smith 
eae Taare Ste flector, G. J, H J stretcher, F. W. Reichert 
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verybody needs, because ne hard pulling is necessary; | Ste ator, Ff I I, W . Ww. 2 Ingram 
fite all bottles; send for circulars; plated sampies, 2« Ste controlling device kn. M 1. B r eb J Knowles can - 
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Ca la and Tower the hing Substantial I HW ~ and dress skirts ladies’, A 
° mental, inexpeosive and frost proof : p 
dove en ~~? Woodruff, of Mt. Carmel, Conn | I P. W ‘ 
‘ Mt itfit bas been use eleven years with Db H trousers, and overcoats, Friend 
it y expens Write for Water Works Cata 8 ‘ 
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GENTLEMEN 


WHO DRESS FOR STYLE 
NEATNESS, AND COMFORT 
WEAR THE IMPROVED 


BOSTON 


THE RECOGNIZED STANDARD) 
“SEE The Name is 


stamped on every yi 
loop — 
er, 
Wf CUSHION 
BUTTON 


CLASP 


LIES FLAT TO THE LEG—NEVER 
SLIPS, TEARS NOR UNFASTENS 


Sample pair, Silk50c., Cotton 25c, 
Mail: don receipt of price. 








a GEO. FROST CO.,Makers 
Boston, Mass., U.S.A. 


aways EASY 


A MONEY MAKER 
Hollow Concrete Building Blocks 
Best. Fastest, Simplest, Cheapest 
Machine. Fully guaranteed. 

THE PETTYJOHN CO, 
615 N. 6th Street, Terre Haute, Ind. 




















“LLUSTRATING- 


ow Easy it is to Tell What Some 
Things Will do and How 


DIFFICULT 

TO PROVE IT 
and the 

why therefor. 


Capacity 
Strength 
Simplicity 
Superiority 


STRAIGHT OFF 
THE WHEEL, 


The Poor Workman Blames’ His Tools 
The Good Workman Appreciates the Valuc 
of Good Ones and Keeps Them Sharp. 


This 
One cent will bring the balance. 
Drop us a Postal. 

We want Good Agents. 

The maker 


is a page from our Booklet. 


biggest money ever 


offered. 


RAPID TOOL WORKS 
909 Stock Exchange Building 
CHICAGO 
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The hertumtnonrec’ 


and Whitewasher 
Covers 10,000 sq. feet of surface per day 
with whitewash, cold water paints or , Ae Ang 
Used by farmers, tobacco growers, horticulturists, 
for watering, destroying insect 
pests rplant diseases. 
Easily operated, de- 
veloping high pres- 
sure for extin- 
guishing fires, 
washing vehi- 
cles, ete.—will 
last a lifetime. 
Write for cat- 
alog of other 


> 

















kinds and ft 
prices. 
The ‘‘Climax”’ 
Dayton Supply Co. e ree ie 0 ‘ 
ept. K. a. Bol ‘ 








- Dayton 





A. 4 we, ote 
















you SHAVE YOURSELF? 


Then get a brash, the hairs of which will never out 
ornew Everlasting Shaving Brush > has the hairs 
emented and set in aluminum ferrule by our patert 
proc 1 perfect 

A new brush free if a single hair comes out 
SPECIAL: 17 oduce our cataley razors and 5 
supplies for bome shavieg, we offer this brush for Cc 


Complete entalog on home shaving Free 
Home Rarber Supply (o., 806 BE. Madison St., (hieage 


( 


es arant 





Tee Vears. 
























————————— = —— er 
————_—— — SRNR Se WY ae ~~~ oe 


7. May 28, 1007. Scientific American 443 








Felt for use in buildings, Barrett Manufac- 
, 62 


Ceri OO, 2 cc cesccessseccoesesoessdeses 2.504 
Fertilizers, Canton Fertilizer and Chemieal 

Ce (ans dow hui 62,506 
Flavorir v7 “extrac ts and F ‘ 

Straus ° 62,587 









Flour, mixed rye and wheat, ‘Goreges War- 
ae aaa «=| CONSTRUCTION 





Flour, whe Watson 
Foods, certain, 8 
Foods, certain ce re 4 f- L. Thornton 62,564 
Fudge, Italian creams, and other candies, J. 

B. SBehmeer 2... rcccrccssccecscecsseceses 
Furniture, certain, L, & J. G, Stickley..... 












By the Brooks System of full size patterns 
and illustrated instructions. 

Patterns of all Rowboats and Canoes, 
$1.50 to$2. Launches and Sailboats, 
20 feet and under, $4 to $5. From 21 
to 30 feet inclusive, $5 to $10. 

We sell frames with patterns to finish 
for less than it costs others to manu- 
facture, 

$15—price of 16-ft. launch frame 
(No. 5) complete with patterns and in- 
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DUS 
Game, card, W. J. Roche........s0+++++ . 
62,5 
Glass shades, globes, and chimneys, Hou- e . 
daille et Triquet ............ : 6: 1n arts 1n th 
Glassware, certain, American Bar-Lock Co. . g p e 
Hair curlers or wavers, M. Roman......... NEW YORK STANDARD 
Hair pomade, R. Moore 
Hosiery, 
Inks, Norddeutsche Wollkamme: i 


Gas burners, Oakman Manufacturing Co... There are fewer work- MO | 
Gloves, kid, Steinberger & Kalisher. .62,598, 4 a 
W al : 
Hair tonics and restorers and ‘shampoo, J. Fae - ya joo 
OE... an nannabinnielidsmaann aie --+ 62,6 CHRONOGR A PH : 
Hames, Todd Manufac turing Co. iv f 
i Glidden, Hyde & Co.... ‘ Ass . In Siiverode 
¢ ' 








garnspinnerel .....4.-40--eeseee 
| Insecticides and antisey ties | teoth wash, 





than in any other. It is the only 1-5 second re- 







structions to finish. $20—price of 22- Lint ere as pgagageettestteccessteees: ; 
ft. speed launch frame(No. 15) complete JM rimen ts, ee ee be ohorn ‘Ga. . . . 
with patterns and instructions to finish. [| Malt extract, MK. Goetz Brewing Col... cording watch made in America and the only one 








Medicinal paste "$. I. Henderson... 


Medicinal sulfonic acide, ete icntivol 11 made anywhere that is Fully Guaranteed. 


Gesellschaft Cordes, Hermanni & Co. 
Ask Your Jeweler About It. 


21,311 inexperienced people built 
boats last year. Why not you? 


Free Illustrated Catalogue quotes prices on 
other patterns, knock-down frames with pat- 
terns to finish, and complete knock-down boats 











62, 602, 





Medicine, certain, W. E. Williams.. 
Medicines, certain, Penn Drug Co.. ‘ 
S Sternau ‘& 


































3 
ER launches - sailboats—row boats and canoes. Me _ manufactures, certain, a ills 
iS Satisfaction guaranteed or money refunded. BR) ©O-.  ww wn reccccrceeeceeees Ge, 002 
Metal ‘polishing pre parations, Marshall Chem- 
OOO EEE ll ee Co) ee ee se ° 62,593 . 
Metals, antifric tion bearing, Fabrig “Metal New York Standard Watch Co., 401 Communipaw Ave., Jersey City, N. J. 
Co a ess hacdeeneste 62 
rs Milk, cream, “and butte > rg BE. Li ittle » eee den 
Olin, catton ened, Gowttorts Cottam: ie Oe... GOT ih mire cee ten ate aimee ee eee 
Paint, L. Sonneborn Sons... ......g+.++eee++s WANTED.—A SUPERINTENDENT 
Painters’ materials, certain, 8. H. French & — § RID co} NT. 
Co... . aa a hs etngeweenel LET TBS BE YOUR FACTORY Syracuse Chilied Plow Co., 
405 seu ST. SAGINAW, MICH. USA. Pointer supgites,  cactal, Ball Chemical € We estimate on anything you want made to order Syracuse, N. Y. 
. . . ° Co e506 ececs e 00s0eees beaceess HOS a . 
“i Paper and envelops, w riting, Zz & W. M. cand STAMPINGS, MODELS, EXPERT WORK WANTED. — Electrician, $1,400 per annum, Navy Yard, 
— ga PrN). gd Gare ah sss--s+ G2,588 We publish “The Silent Partner,” a brainy It littie | Pensacola, Fla. A competitive examination wiil be 
poke Popes bags, : vee and ‘paper bearda, Union exes magazine, full of good thougbts. Sample free. rite us. held simultaneous) fy cain pone Ne ae Sor 
“* ag an ape Decsses o* . . » y co ‘8. rookiyn, . wm, |), ew UOrieana. 
pest Every reader of the ScrentTIFIC AMERICAN should also ercales, Rice, Stix Dry Goods Co.......... 62,558 TEE OUOre nein ee. age 2epupine La., and Pensacola, Fia., June 5, if, Wor further in- 
be a reader of janos. C. A. Ahlstrom. . 62,560 Seale Cy st be ean ‘ea. yard at which 
ws pli estres to be examin 











ip 
. e e | Plano coal tar, Barrett “Manufae turing “Co. . 62,008 - 
Ine. Technical Literature oo and out sewers, a r. Lave h & o 0... 62,518 (qxe32e Corliss » Engines, Brewers 
— ‘lows, cultivators, and stock parts or shapes " 
‘efor, Star Manufacturing Co 2,597 MFG. CO ao Chhatom, %... siliwacken wis BUSINESS OPPORTUNITY 

































therefor, Star Manufacturing Co........ 
_ A Monthly Review of Current Technical Publications Powde = tooth, L. H. Pfleghardt............ 62,624 
‘ ; ; on : f b i Men of business interested in a new field for making monary 
alarge 64-page illustrated journal giving its readers, in Preparation for the treatment of ‘throat une om. EXPERIMENTAL WOR find In our propomtion what they are seeking, We heres New be 
f or less condensed form, the BEST literary material of lung disease es, L. M. Green.....sccce . 62,619 eo Exe deveioped. Special Bb nad in the Mail Order Line that will please thone seekiow a Ng od ip vastment 
veral interest appearing in the current technical publica- Preparation for treatment of disorders of the  BAILLARD. 24 Frankfort Street. New Y * | with large profits. A Fortune for the right perse The F. HL 
o Aenasien and | Earope. an well a6 seach caleaine fa» Rideege, ©: TE DeGRiscccccccavuncontses 62,600 rankfort Street. New York. Alden ©o., 164 East 4th Street, Cincinuutl, Ohio. 
‘ound i y papers. ae le | Ranges, stoves, heaters, etc., gas, “Ame rican 
ee Oe ee eee en. “ed acaba i am RUBB ER. ‘iite‘jcbbing work 
. = r . an “ Period is” Razors, knives, scissors, and she ars, M. Fine Jobbing Work SPRING FIELD 
‘Index to Articles in Current Technical Periodica. Klai wee se eeseeeesesneseeees -. 62,538 : 
Re ai ige matere and ice boxes, American Stove PARKER, STEARNS & CO., 228-220 South Street, New York . 
gives a ciassified descriptive listing of all the articles of im- at, mag? nf none - ’ 
portance appearing in the current technical press, brought Re Ph 3 for ‘the treatment of the hair and : mn Ek 
down to the first of the month of issue. scalp, G. F, Smith.... “ + 62,627 Electrical Experimental and 
“ Jtonensshie Jicatio: , -" Roofing and wall covering, stamped metal, for etreular. Established 1856. “* Made ” 
An indipeasaiis. guification for engi Cortright Metal Roofing Co . 2.53 THOMAS W. GLEB:ON, 6 Sudbury St., Boston, Mass. + ee AT on 


neers and other technical men, and one of 


: € 1 
J 7 ¢ —¥" 
the most instructive ever published for general | Rubber belting and hose, E. Z. Je frerson. 62,511 


Rubber heels for boots and shoes, Pneumatic 


** Stays Right ** 
“ Price Right"’ 











readers who wish to keep in touch with INVENTIONS PERFECTED 
modern industrial progress.” | nag’ pon ag 'r kno ‘Hark y Bid. ckaens MOD: ELRlo ° Ming Sat move! won z 
| aoa fasteners, H. B ee ete rene 19 EARK S; CHICAG Does not wabble on rough 
$2.00 a ¥ tte yo A te 20 Cent | Shirts, men’s flannel, " Frank Bros. & Co... ia —. to read. 
a Ye g P nts | Shee, polish paste, F. F. Dalley Co, of Ham- MODELS & ‘care. Dien, fools.» Noveltice manta Simple construction 
Spetial Offers to Readers of the Scientific American.—As || Shoes, leather, Broadwalk Shoe Co........-. Ine, Accurate W ork a Speciality. M. P. Schell, 25 years’ reputation back of 
a trial subscription we will send you TECHNICAL-LI1 Shoes, leather, F. A, MeGowan 19 inton Street. San Francisco, its yan gene $45 00 
a ———— - Bre, $48 


a low rate || Sizes, starch, Arabol Manufacturing ( 


'Soap' and soap powders, Zarnits Brothers 60-Mile Size, 50.00 
| 


ERATURE for two months for 25 CENTS with 
































tion with ! Premiu Book ffer fo 1c 
on § the doe —— a : Grocery Co. ie wee teeeee AME PLATES—STEEFL iEndctsy With fittings ior any car. 
Send your quarter to-day and get the current numbers. mr, ..., a, ae Gesellachatt 62.521 "EMPLOYEE CHECKS KEY TAGS 4, BADGES Send for Booklet * Facts.” 
TECHNICAL LITERATURE, 19S, 220 Broadway, New York || Soda, bicarbonate. of, Citizens” Wholesale p ST R. H. SMITH MFG. CO. 
Supply Co, eecese MASS ad 
——— Spices and musts ard, K kK K Me dic ine Co... AAS S Springfield, Mass.” 
GAS ENGINE DE TAILS. —A VALUA-| Springs. cushion, Ventilated Cushion and aed 


Spring Co, overs senewe 
bie and fully illustrated article on \ =r subject is con- | . ‘ wad . 

tained in SUPPLEMENT No. 12902. Price l0 cents. For | "'®™ps. tr ading, * Diamond Trading Stamp " 
sale by Munn & Co. and all newsdealers. 6 





Co, : py 
Tanning, chemical mixtures for, Vacuum Oil 


wer boats, pleasur Co vecese Kbbeeeregaowe 62,629 
Marine Engines ! Seoniice a te ten e poor “4 Tapestry chenille, tape stry, and velour, Moss 
ry mecha ned and built by oldest marine Rose Manufac turing Co. .. . «++. 62,523 
West. Greater speed, more power, less vibration | Telephones, Wire and ‘Te le »phone Co, 





eng jers in the 








per H. P. than any marine engine America 
: 7 Thread and spool cotton, “Ame rican 





Co povbeese veéuséeaveeden 
Ties, ladies’ string. W. Trevor. 
Tires, pneumatic bicycle, Fisk Rubber Co... 
phlet and prices on engines and Toilet preparation, certain, Frederick Stearns ip es 

cr Co phase sense . 62,616 


matine Sitags Tools certain | hand, "William Hunt & Sons, 





you get our latest pam 





2616 DeKalb Se. The Brades . ; . 62,586 
St. Louis, Turbine rotors ‘and ‘shafting and twyers, Con- 
U.S. A. tinental Iron Works .-e- 62,580 


¢€ ‘ 





ST. LOUIS GAS & GASOLINE ENGINE Company | Typewriter ribbons, cloth for, H. Hilker. . 
| Water and flavored soda water, spring, Co. 

| ‘ ree os .. 62,519 
' 


Waters, ginger ale, root. be “eo ete ine al, 
Foundry JAMES ™. TATE Blue Ribbon Mining, Milling, and mineral, 
and ee er eee 62,518 


Waters seltzer, “and ginger ‘ale, mineral and 


MELVIL O. ies lithia, Ohio Bottling Co.. < on 
Instructors in University of | Waxes, oils, and greases, ce rtain, | Vacuum 
Minnesota, Department | wh Pons me Bie of eire a 62,5 
" | lisky, A. Se nwabac 1er 
of Mechanical En- Whisky. Rock Spring Distilling Co. 
gineering. | Whisky, J. Klein : 
Wine, bitter, M, . BSE 
















































































6oceesves ve 539 
HIS volume sets forth clearly and Wire, Wire and ‘Telephone Co. of America.. 2,549 “08 he 
. . . ’ ‘A > > a 
concisely the principles o | riage The town of Koppel is located 30 miles from I ittsburgh 
Foundry Practice with a view to the ffj| LABELS. It is on the main line of the Pennsylvania lines West and 
need of the student. Is of great value ‘neee  Waset. iim Geek tee tention | North and on the Pittsburgh and Lake Erie Railroad, 
é < f , re . 0 re ’ . . - 9 -" 
to the young man who is just begin- _ food of cereal grain, W, E. Williams... 13,539 connecting with the New York Central system— 
ning foundry work. Covers all the Seen ben ne eee, Beats Hills nial It has the advantage of Pittsburgh freight rates— 
popes = lems "ie ’ the ; wy “Gets fugeet > Fine Special Beer,” for | It has cheap coal and natural gas 
of iron and brass. sed a8 a text in _ Dottie veer, Black 8 rewing Co... 3 It has ; , ¢ . tric: 
“Gold Nugge ; ad as a power plant to supply electrical energy— 
many techaleal schools. Coe eas « os Nugget Bxtre § od 2 hath for f ote porstenk woe Sie ® t F 4 ply om > TEy 
dred half tones and line engravings. “Golden Gate Ginger Ale,” for singer ale, It , bares one ae re an be BY ; + P 
Write for circular. Bh gy gr os tan two vallroad stations end is only due Reus hen 
Price, postpaid, $1.50 net Dyer,” for a fluid Py compound, Pittsburgh— 
THE H. W. WILSON CO., Minneapolis thie ea é tities wien as: ‘idl 13,544 — ee sm Ni -_ is directly connected with both 
and silver polish, F. F. Spinney... 1 1e great rai way systems— 
oun — | Owner’ Agusrted Chscclates,” fer 2 It has more advantages and fewer disadvantages than any 
“Orfental Bath Aroma,”’ for a perfume for other industrial location in the country — 
60 YEARS’ the bath, Elite Perfume Co It we sey se sat 3 side 
EXPERIENCE “Sanroc Natural Mineral Water,”’ for natural t wants a few more substantial industries 
mineral water, Sanroe Springs Co.. It has an interesting proposition to make to those who 
“Southern Poultry Food,”’ for poultry food, ‘ 
| Southern Stock Food Co.......s..ss++++- mean business. 
j “Southern Stock Fool,’’ for tock food, . : 
Routhern Steck Yood Ce........-.....0. Write for the illustrated booklet. 
“The Edison Magnetized Wire Woven Raw 
hide,"’ for whips, Cowles Horan Whip 
Co. . awe peat aeeat toe ae veee 13,545 KOPPEL LAND COMPANY 
TRave Marks PRINTS 1606 Machesney Building, Pittsburgh, Pa. 
ESIGNS a ‘ 
CopvynicuTs &c. “Here It Is,’ for whisky, Hurd-Wheeler Co. 1,984 
sending a sketch and description may “Men’s and Boys’ Apparel,’’ for men’s and 
quickly ascertain our opinion free w er aD boys’ apparel, H. C. Lytton.......... . 1,985 \ | a, 
invention is pro babiy Peed e. ‘ommunica- s 
tions strictly conddential. HANDBOOK on Patents | ‘ SyTABULA DIF PR 
sent free. Oldest agency for secu @ patents. OP, 
Patents taken through Munn ". Co. receive | _A printed copy of the specification and drawing é' y ; 
| special notice, without charge, in the }of any patent in the foregoing list, or any patent oa] ‘ee > 7} 
} in print issued since 1863, will be furnished from a1 veep 
nitific mer Cait. this office for 10 cents, provided the name and JAP ee 
number of the patent desired and the date be 
A handsomely illustrated weekly. Largest cir- ¢eiven. Address Munn & Co., 361 Broadway, New 
pA ms of any qctentite | corer, sore, 0 York. 
ear ; i P (ip, 26180 d b7 all newsdealers. Canadian patents may now be obtained by the in- | 
ventors for any of the inventions named in the fore- | 
UNN Co,26tsrendver. NOW YQIK | seine ig. “rye Sorma” aa farther, partion ee 
6% F St., Washingt address Munn & Co., 361 Broadway, New York. C)) 












Scientific American 











Rubber Pump Valves'} 


For Cold and Hot Water, Oils, Acids, | 
High Pressure Mine Service and for | 
every pumping requirement. 
Mechanical Rubber Goods of every description 
of unsurpassed qualities, including BELTING, 
HOSE PACKINGS, Gaskets, Mats and 
Matting, Tubings, Springs, 
Tiling, Emery Wheels and MOULDED and 
CUT SPECILTIES for any mechanical 
and commercial device. # % #8 8 8 


NEW YORK BELTING & 
PACKING COMPANY, Ltd. 
91 & 93 Chambers Street, New York 


CHARTER 


Stationaries, Portables, Hoisters, Pump- 
ers. Sawing and Boat Outtitsa, Combined 
with Dynamos 










Gaseline. Gas, Kerosene. 
Send for Catalogue 
State Power Needs. 


CHARTER GAS ENGINE CO., Box 148, STERLING, LL. 
All varteties atiewest prices. Best fMatiroad 
Track and Wagon or Stock Scales made. 
Also 180 aseful articies, inctuding Safes 
Sewing Machines, Bicy cies, Tovta. etc. rave 


Mener. Lists Free CHICAGO SCALE Co.. Chicago. Lil. 
BRISTOL'S 


Fer fxossrte. Temperature and 
Electricity in all ranges 


Write for Catalog T. stating conditipns 
THE BRISTOL CO., Waterbury, Cenn., US.A 
Now Fork, 114 Libergy Street Chicage, 1 1S Managmert 


| LEARN TO BE A WATCHMAKER 
Bradley Polytechaic Institute 

‘Peorta, Uihaets 
Larges! aed 2 Watch Scheel 




















WM. H. BRISTOL 
Electric Pyrometers 


Portable or 
All ranges to 2 
curate. inexpensive. Guaranteed to 
give satisfaction Send for circulars. 


Wm H. Bristol, 45 Vesey St., New York 


The ARDREY Vehicle Washer 


Recording Forms 
FF *ractical, Ac 









r To Wash Carriage or Aato 
Raslly ot 

scratch varnish *} bes 
Dry ha in. Dry clothes 
ARDREY VEHICLE WASHER ©0. 
284 7, Malm Sireet, Rochester, N. ¥ Ss. A 







Booklet free. 











No one can enter a wine 
= dow ventilated thus. The 


against burglars enter- 
Attached 


{ wir 


easily to 
ws 
mb 
attling 
want for 
comfort and 
cents for sample 

if your hardware dealer 


cannot ply you 


: soTTom 
’ VENTILATION 

Beware of Imitations 

WILLIAMS METAL STAMPING CO. 


$77 Babcock St., Buffalo, N. Y., U.S.A. 





and all you want to know about 
them. Our Tool Catalogue No 


2 is a cloth-bound book of @0 
pages. If you want to “know 
it all” about Tools you should 
send for this book at once 


Sent post-paid on receipt of 
$1.0) which will be refunded 
from your first purchase from 
us of $10.00 or over 


MONTGOMERY & CO. 


st ot ot 
| 


Interlocking | 


Recording Instruments 


INSURE “AS Bepyomica L | 








105 Pulton Street, N. Y. City 
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place in position. Write for full description 





1402 Michigan Avenue, CHICAGO 





LP lll Dl 


Franco-Auto Portable 


TURNTABLE 


No. 2 Ball Bearing Caster, made in one piece, light and 
durable Cars can be run off or on at either end. Pro- 
tects Tires when car not in use. One man can handle 
the largest car with ease Indispensable for handling cars 
in garage, factory or private barns. Requires no jack to 


FRANCO-AMERICAN AUTO @ SUPPLY COMPANY 


and price list. 









Mullins 


Makes Everything In 


Art Architectural Sheet Metal Work 


Statuary—Omamental Sheet Metal Work—Skylights—Fireproof 


Windows—Art Metal Tile Roofing—Steel Ceilings 
Wrought Iron Grilles—Cornices, etc., etc. Estimates, 
designs submitted for architects, builders and contractors. 


Ils— 


— Finia 


models and 


Our 120-Page Catalogue of stock designs will be sent on request. 


The W. H. Mullins Co.,203 Franklin Street, Salem, Ohio. 











Grooms 30 Horses an 


Keeps the horses healthy and saves time and 
Over 
Thorough grooming means better condition and 

the horses. Longer life and fewer veterinary bills. 
‘Hale Groomed"’ horses have the accumulation 








takes pride. 


7 evidence : 


‘ 


of $250 per month.”’ 











and is operated by 
grooms thirty horses { 
and does it cleaner than it is possible to do it ' y hand. 
IRWIN RELEASINC DEVICE 
IN CASE OF FIRE 





THE HALE HORSE CROOMER 


150 machines installed in New York in one year. 


dirt and dandruff of years removed from. their skins. 
coats have that silky gloss 
in which every horse owner 

Here’s pretty conclusive 


SAVES’$250 MONTHLY =f 


‘It has proven the most 
satisfactory device for saving 
labor, time and money that has 
ever come to our notice in a 
stable It has not only im- 
proved the appearance and 
health of our horses, but has 


been an actual saving in money 
Express Company, Chicago, Ill. | 


Can be driven by any power 
two 


Hour |: 


money. 
coat for 


of dust, 
Their 


-Adams 


men, 
ver hour, 





releases the horses and drives 
them from each row of stalls 
at once by the simple turn of a 
lever at the end of the row 
Spray of cold water strikes 
horses’ head and_ shoulders, 
whether standing or lying, driv- 
ing them into gangway. Spray 
also assists in putting out fire 

















and can be used for flushing out 
stalls. 





Send for Detailed Information 








CHASE & FARNWORTH, 42 Lexington Ave., New York, N. Y. 























| 
| 
| 





Direct Vision Spectroscopes ; 


— “me 

price. The Opaque 
log cute and opaque objects on the screen 
ew Photo. & Dare Outfits * Photoscript” 


Witt AAMS, BROWN & EARLE, 


the new method of titling negatives. 
918 Chestnut Street, Dept. 6, 


Wireless telegraph ‘Ouemt 4 for School and expe mente work. 
Send for Li 
Philadelphia, Pa. 


lesign especialiy suited for use in ('ol- 
ies Ze es Labieapories and in iron and steel mann- | 
brilliant spectrum, high dispersion, | 


Projector for show- | 





GASOLINE ENGINE EXCHANCE 


BUY, SELL AND EXCHANGE NEW AND SECOND-HAND 


AUTOMOBILE 
AND MARINE 





market value. 
for Catalogue. Lowest Ss. 


GASOLINE ENGINE ESCHANGE, 3932 Olive St., 


Ve bave Standard Complete Outfits for an 
residences, jaunc hes, yachts, etc. ‘Ever 
terial mon dl 4 
quired ut all the time wiih our Sto: 
Gasoline, Ke prosene or Steam engines used of 
pumping water, sawing wood, refrigeration, etc. 

For latest printed paster covering over a bondred. aia 
ECTRIC ARTME 


RICHARDSON ENGINEERING CO. Hartror 


detail I inckaned 





Gasoline Engines 


We sell New Engines, taking Old in Exchange, allewin 
100 first-class, second-hand engines on hand. 
st Assortment i 


summer homes, 


AN thoroughly practical; so simple no electrician re- 
Battery Outifits. 
give plenty of power for 


fall 
rite 
m America. 


St. Louis, Mo. 





very best ma- 





Gas, 

















NICKEL 

Electro-Plating 

Apparatus and Material, 
THE 

Hanson & VanWinkle 
Ce., 

Newark. N. J. 

28 & 30 8. Canal St. 

Chic 


‘On 

















THe J AMBERT 








rive.” 


The Famous “‘Friction-Drive” Car’ 


Models and styles to suit the purchaser 

PLEASURE CARS, RUNABOUTS and 

TOURING CARS 
[Commercial Tracks for all purposes. 
Toe LAMBERT patented FRICTION- DRIVE TRANS- 
MISSION has proven by years of tests to be the 
SAFEST. SUREST, MOST EASILY CONTROLLED and 
entirely satisfactory transmission made 

LAMBERT CARS ARE IN A SUPERIOR CLASS BY 
THEMSELVES. INVESTIGATE 

cP" WRITE FOR OUR ART CATALOGUE 
THE BUCKEYE HANUPACTURING CO., Anderson, ina., 


Members American Motor Car Mfrs. Assoviation. 


“SA 

















na] 


(The Holsman Automobile 


FIVE 




















STANDARD type of vehicle, light, 
strong, handsome, high-wheeled, high- 
bodied—simple, and splendidly efficient. 

“Rides Like- a -Carriage,” noiselessly and 
smoothly, over paved city streets, or rockiest, 
ruttiest, country roads. actically no repairs 
and low maintenance. 

Solid Rabber Tires—no pneumatics to 
collapse. Air-cooled—no water to freeze. 
Holsman features are all fully patented. 

Two simple hand levers regulate entire con- 
trol—start, steer, stop, reverse and brake. No 
live axles, friction clutches, differential gears, 
pumps, etc. Double hill-climbing power in 
reserve. Send today for Handsome Book- 
let— Free. 

s 


HOLSMAN AUTOMOBILE COMPANY 
4 085 Monadnock Block CHICAGO, ILLINOIS 


= FERRO GMD 


. that explains fully the unique 
construction of the 


FERRO MARINE ENGINES 
and tells just why they 
have created such wide- 
spread interest this year. 














Or send 10 cents 
for our complete 
Treatise on Marine 
Engines. Write us 
to-day. 


‘THE FERRO MACHINE & FOUNDRY Co. 


75 Wade Building, Cleveland, O. 


Large Stock at 75 Cortlandt Street, New York, N, Y. 





Reversible 


The Major Valveless 
Marine Engine for 1907 


ty H.P. $33.15 (engine only 
New features, better engine, stronger 
more horse power. MAJ 
fo) be used for stationary work. W 





cial inducement to one agent in each locality. 
DETROIT GAS ENGINE AND MACHINERY CO. 
58 E. Congress Street, Detroit, Mich. 








[LEKIN 


TAPES AND RULES 
ARE THE BEST. 
For sale everywhere. Send tor 
Catalog No. 1 
LUFKIN RULE Co. 
Saginaw, Mich., U.S.A. 
New York and Londen. 











address 





Dp, CONN 





rare buenas 


15 te ¥1 South Clinten Street. 

















